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@7/29/98 18:33 ENVIRONMENTAL MANAGEMENT - 9169297263 NO. 656

DEPARTMENT OF THE AIR FORCE

HEADQUARTERS SACRAMENTO AR LOGISTICS CENTER (AFMC)
: McCLELLAN AIR FORCE BASE. CALIFORNIA

2
MEMORANDUM FOR SEE DISTRIBUTION (JUL 29 998

FROM: SM-ALC/EMR
5050 Dudley Bivd, Suite 3
McClellan AFB CA 95652-1389

SUBJECT: Technology Demonstration - Catalytic Ozonation of Groundwater
~ (DSR Rec. No. 736)

1. Enclosed is the final “Work Implementation Plan; Catalytic Ozonation of Contaminated
Groundwater at Site IC 29.” This project is being performed by URS Griener with
EcoPurification Systems as the primary subcontractor. This demonstration will be
conducted at the Investigative Cluster 29/31 Treatment System Innovative Technology
Test Pad.

2. This domﬁmnt is record number 736 on the McClellan Document Deliverable Status |
Report with a due date of 06 August 1998. Comments received to the draft ﬁnal work
plan were incorporated in this document.

3. If you have any questions or concerns, contact Mr. Tim Chapman at (916) 643-0830,
ext. 412 or Mr. Kevin Wong at (916) 643-3672, ext. 459. '

SA o nscey

ELAINE S. ANDEREGG

Remedial Program Manager
Environmental Restoration Division
Environmental Management Directorate

Attachment:
Final Work lmplementatlon Plan

cc: McClellan Admin Record
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ATTN:
Jim Caliguiri RPM ¢)]
Tim Chapman BDM )
Alec Elgal FPM (1)
Capt. George Joyce RPM )
Phil Mook RPM m
Ben Mundell FPM SC (1)
Bob Shirley RPM-TL )
Jerry Vincent FPM-TL )
Capt Stephen Whalen ~ CPM 4))
Kevin Wong EMRP Q)
5050 Dudley Bivd., Suite 3
McClellan AFB CA 95652-1389
HQ AFMC/CEVR
ATTN: Ms. Cynthia Bryant
4225 Logistics Avenue, Suite 8

Wright-Paterson AFB OH 4533.5745

AFCEE/ERT

ATTN: Mr. Marty Faile
8001 Arnold Drive, Bldg 642
Brooks AFB TX 78235-5357

U.S. Environmental Protection Agency
Office of Superfund Programs H-9-1.
ATTIN: Mr. Joe Healy

75 Hawthome Street ,

San Francisco CA 94105

U.S. Environmental Protection Agency
Office of Superfund Programs H-9-1
ATTN: Mr. Gienn Kistner

75 Hawthome Street

San Francisco CA 94105

U.S. Eavironmental Protection Agency
Superfund/ORD Liason H-9.3

ATTN: Mr. Scan Hogan

75 Hawthomne Street

San Francisco CA 94105
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Dept. of Toxic Substances Control
Region 1, Site Mitigation Branch
ATTN: Mr. Randy Adams

10151 Croydon Way, Suite 3
Sacramento CA 95827-2106

U.S. Environmentat Protection Agency
Technology Innovation Office

ATTN: Dan Powell

401 M Street, S.W. (5102G)
Washington, DC 20460

Department of Toxic Substances Control
ATTN: Mr John Wesnousky

P.0. Box 806

Sacramento CA 95812-0806

Regional Water Quality Control Board
ATTN: Mr, Alex MacDonald

3443 Routier Road, Suite A
Sacramento CA 95827-3098

Sacramento Metropolitan Air Quality Management District
ATTN: Mr. Jorge DeGuzman

8411} Jackson Road

Sacramento CA 95826

Mitretek Systems

ATTN: Dr. Werner Raab
5050 Dudley Blvd., Suite 3
McClellan AFB CA 95652

SERDP Program Support Office
ATTN: Mr. Jack Robertson
HydroGeoLogic, Inc.

1155 Herndon Parkway, Suite 900
Herndon VA 22070

SERDP Program Support Office
ATTN: Mr. Mike Hathaway
Labat-Anderson, Inc.

8000 Westpark Drive, Suite 400
McLean, VA 22102

Radian International

ATTN: Mr. Victor Auvinen
Mr. Stuart Freeman

10389 Old Placerville Road

Sacramento CA 95827

NO. 656 pa4




@7/29/98 19:34 ENVIRONMENTAL MANAGEMENT -+ 9169297263

CH2M Hill

ATTN: Mr. Gerald Vogt
2525 Airpark Drive
Redding CA 96049

URS Griener

ATTN: Mr. Pete Philips
2710 Gateway Oaks Dr.
Sacramento CA 95833

AFRL/MLQE

ATTN: Maj Timothy Wiley
139 Bamnes Drive, Suite 2
Tyndall AFB FL 32403-5323

SERDP Program Office

Atm: Ms Cathy Vogel

901 North Stuart Street, Suite 303
Arlington VA 22203

HQ-AFCEE/MMR

Attn: Mr Bud Hoda

32 East Inner Road

Box 4}

Otis ANGB MA 02542.5028

Mr. Larry Bone

Manager, Environmental Remediation
Dow Chemical Company
Environmental Affairs

15314 SE 35% Street

Vancouver WA 98683-3769

- Ms, Shannon Craig
Program Manager, Environmental Group
Beazer East, Inc.
436 Seventh Avenue
Suite1101
Pittsburgh PA 15219

Mr. Michael R. Foresman
Director, Remedial Projects
Monsanto Company

800 N Lindbergh Bivd.
Mail Code G4WM

St. Louis MO 63167

e
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Mr. Ronaid Hess

Manager

Xerox Corporation

Environmental Engincering Programs
800 Phillips Road

Building 304

Webster NY 14850

Mr. Terty Sciarrotta
Consulting Scientist
Southern California Edison
Environmental Research
2244 Walnut grove Avenue
P.O. Box 800

Rosemead CA 91770

Mr. Valdis Jurka, P.E.
Environmental Engincer
Lucent Technologies

Betl Lab [nnovations

Room 25002

475 Southern Street
Morristown NJ 07962-1976

Mr. Steve Shoemaker, PE, PG
Corporate Remediation

E.[, DyPont de Nemours & Co.
140 Cyprus Drive

Suite 135

Houston TX 77090

U.S. Environmental Protection Agency
NERL, CRD-LV :
Attn: Mr Eric N. Koglin

PO Box 93478

Las Vegas, NV 89193-3478

Naval Facilities Engineering Service Center
ESC 411 ’
Attn: Mr Emest Lory

560 Center Drive

Port Hueneme, CA 93043

University of Michigan

Attn: Dr Michael J. Barcelona

IST Building — 1221

University of Michigan, North Campus
2200 Bonistes| Boulevard

Ann Arbor, MI 48109-2099

NO. 656 P73
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AFRL/MLQE

Attn: Mr Stephen P. Farrington, P.E.
P.O. Box 02063

Building 909, Amold Drive Extended
Dover AFB, DE 19902-2063
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ABBREVIATIONS AND ACRONYMS

AAR Application Analysis Report

AFB Air Force Base

AFBCA Air Force Base Conversion Agency

AOP Advanced oxidation process

bgs Below ground surface

BODS Biological oxygen demand (5-day)

BTEX Benzene, toluene, ethylbenzene, total xylene
CAA Clean Air Act .

CARB -~ California Air Resources Board

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations 4
CGI Combustible gas indicator

Cl- Chloride

CO» Carbon dioxide

COC Chain-of-custody

COD Chemical oxygen demand

CSF Conforming storage facility

C&T Curtis & Tompkins

CWA Clean Water Act

dBA Decibels A scale

DCA Dichloroethane

DCE Dichloroethene :

DHS Department of Health Services

DoD Department of Defense

DQO Data quality objectives -

DPE Dual phase extraction

DRIs Direct reading instruments

DTSC Department of Toxic Substance Control

EC ECOCHOICE®

EPA U.S. Environmental Protection Agency

EPS ECO Purification Systems USA

EM Environmental Management

eV Electronvolt

Fe Iron

FID Flame ionization detector

FIFRA Federal Insecticide, Fungicide, Rodenticide Act
FOC Field operations coordinator

GAC Granular activated carbon

GHT Garden hose thread

GWTP Groundwater Treatment Plant

H>O Water

H&S Health and safety

HEPA High Efficiency Particulate Air

HSP Health and Safety Plan

HVDPE High Vacuum Dual Phase Extraction

ID Identification
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ABBREVIATIONS AND ACRONYMS (Cont'd)

IDLH Immediately dangerous to life or health

IP Ionization potential

IRP Installation Restoration Program

IRPIMS Installation Restoration Program Information Management System
ITP Innovative Technology Program

IWL Industrial waste line

IWTP Industrial Wastewater Treatment Plant

LEL Lower explosive limit

LGAC Liquid-phase granular activated carbon

LOx Liquid oxygen

LVDPE Low Vacuum Dual Phase Extraction

MCLs Maximum contaminant levels

MDLs Method detection limits

METRIC McClellan Environmental Technology Remediation Implementation Contract
min minutes

pg/L Micrograms per liter

mg/L Milligrams per liter

ml milliliter

Mn manganese

MSDS Material safety data sheets

NAPL Non-Aqueous Phase Liquids

NEMA National Electrical Manufacturers Association
NETTS National Environmental Technology Test Site
NIOSH National Institute of Occupational Safety and Health
NMOCs Non-methane organic carbons

NPDES National Pollution Discharge Elimination System
NPL National Priorities List

OSHA Occupational Safety and Health Act

ou Operable unit

O- Oxygen radical

05} Oxygen

03 Ozone

OH- Hydroxyl radical

0&M Operation and Maintenance

PCE Tetrachloroethene

PELs Permissible exposure limits

PE - Performance Evaluation

PE Professional Engineer

PID Photoionization detector

PIP Photoionization potential

PM Project Manager

ppb Parts per billion

ppbv Parts per billion by volume

PPE Personal protective equipment

ppm Parts per million

PRDA Program Research and Development Announcement
PWS Project work statement
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ABBREVIATIONS AND ACRONYMS (Cont'd)

PVC Polyvinyl chloride

QA Quality assurance

QAO Quality assurance objectives

QAPP Quality assurance project plan

QC Quality control

RAWP Removal Action Work Plan

RCRA Resource Conservation and Recovery Act
RWQCB Regional Water Quality Control Board
SDWA Safe Drinking Water Act

SERDP . Strategic Environmental Research and Development Program
SHSP Site-Specific Health and Safety Plan

SM Site Manager

SMAQMD Sacramento Metropolitan Air Quality Management District
SOP Standard operating procedure

SSC Site safety coordinator

STEL Short-term exposure limit

SVE Soil vapor extraction

SVOC Semivolatile organic compound

TAAR Technology Application Analysis Report
TCA Trichloroethane '

TCE Trichloroethene

TDS Total Dissolved Solids

THM Trihalomethanes

TOC Total organic carbon

TSCA Toxic Substances Control Act

TSS Total suspended solids

TWA Time-weighted average

URSG URS Greiner, Inc. - California

USC United States Code

UST Underground storage tank

uv Ultraviolet

UV/Ox Ultraviolet/oxidation

VvC Vinyl chloride

VOA Volatile Organic Analysis

vVOC Volatile organic compound

WIP Work Implementation Plan

°C Degrees centigrade
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1.0 INTRODUCTION AND BACKGROUND

This section introduces the innovative technology demonstration of the ECOCHOICE® (EC) catalytic
ozonation system for the ex situ degradation and removal of chlorinated solvents from contaminated
groundwater. The demonstration is being conducted by URS Greiner, Inc. - California (URSG) and ECO
Purification Systems USA (EPS) for McClellan Air Force Base (AFB) with funding from the Air Force
Base Conversion Agency (AFBCA) under a McClellan Contract issued through the Program Research
and Development Announcement (PRDA) process. This section describes the technology need that was
identified by McClellan AFB, a National Environmental Technology Test Site (NETTS), and discusses
how the EC demonstration is being conducted.

1.1 PROGRAM OVERVIEW

The Innovative Technology Program (ITP) conducts demonstrations in support of the McClellan AFB
Installation Restoration Program (IRP). The technologies evaluated by McClellan AFB at the NETTS
location are chosen because they have the potential to accelerate the IRP program or reduce the overall
clean up cost for the base. This technology was identified and selected through a PRDA issued by the
ITP.

McClellan AFB is one of five national NETTS with established infrastructures and well-characterized
contamination. The goal of the NETTS program is to establish federal test locations at federal sites
where governmental and private organizations can be invited to rigorously test and evaluate new
environmental control and remediation technologies. The test program at each location is designed to
obtain realistic environmental and economic information that may be applied nationwide to support the
adoption and use of the more successful technologies. '

1.2 TECHNOLOGY NEED

To date, over 250 waste sites, potential release locations, and other areas that warranted investigation
have been identified at McClellan AFB. These have been grouped into eleven operable units (OUs) each
corresponding to an area at McClellan AFB where specific industrial operations or waste management
activities have taken place. :

Groundwater and soil samples collected on and in the vicinity of McClellan AFB have shown the
presence of a variety of contaminants, principally volatile organic compounds (VOCs) and metals.
Eleven contaminants have been consistently detected in the groundwater at concentrations exceeding
federal drinking water standards: benzene, carbon tetrachloride, chloroform, 1,2-dichlorobenzene, 1,2-
dichloroethane (1,2-DCA), 1,1-dichloroethene (1,1-DCE), cis- and trans-,1,2-DCE, trichloroethene
(TCE), tetrachloroethene (PCE), and viny! chloride (VC). .

Groundwater contaminants have been detected in the shallow, intermediate, and deep aquifers underlying
McClellan AFB. The contaminant having the greatest spatial extent is TCE; for all contaminants,
contamination underlying an area of approximately 966 acres exceeds a 1x10-6 excess cancer risk;
groundwater with contaminant plumes exceeding background underlies 1,570 acres. Soil contamination
at McClellan AFB constitutes the source for groundwater contamination. McClellan AFB selected a
URSG/EPS proposal to demonstrate the application of the ex-situ EC catalytic ozonation for the treatment
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of groundwater contaminated with VOCs. The EC technology has promise for providing cost-effective
treatment of contaminated streams anticipated at McClellan AFB (Kaptijn, et al. 1994; Kaptijn 1997).

1.3 AMENDMENTS AND MODIFICATIONS

RESERVED
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2.0 SITE DESCRIPTION

21 SITE LOCATION

McClellan AFB is located approximately seven miles northeast of downtown Sacramento, California
(Figure 2-1). Because of current and past missions, McClellan AFB has engaged in a variety of opera-
tions involving the use, storage, and disposal of hazardous materials including industrial solvents, caustic
cleaners, electroplating chemicals, heavy metals, polychlorinated biphenyls, low-level radioactive materi-
als and a variety of fuel oils and petroleum hydrocarbons. '

In the late 1970s, groundwater contamination was discovered at McClellan AFB; subsequent studies
identified past waste disposal activities as the likely source of this contamination. VOCs constitute the
most widespread and common subsurface contaminants at McClellan AFB.

The site selected for the EC demonstration is Site IC 29. The site selection was made based on a review
of available data, follow-up discussions with McClellan AFB personnel, and a physical inspection of each
of four potential sites. This site was selected as the most promising because the contaminants contained
within the waste streams were of the widest range and therefore the results of the demonstration could be
better extrapolated to future applications at McClellan and elsewhere nationwide. Appendix A contains a
spreadsheet of the data available on all sites. These potential sites included: three stand-alone aqueous-
phase granular activated carbon (GAC) units located in the southeast corner of the base in OU A, the
groundwater treatment plant (GWTP) on the west side of the base in OU C, and the dual-phase extraction
(DPE) system located at IC 31 treating groundwater from wells in IC 29 in OU A. On the basis of a
physical inspection of the sites, the OU A GAC sites were eliminated on the basis of logistics; the re-
maining two sites, the GWTP and the DPE, were identified as the potential candidates for the EC demon-
stration. These two sites were selected as the most promising sites because of the contaminants contained
within their waste streams, and the results of the demonstration could be better extrapolated to full-scale
applications at McClellan AFB. - Furthermore, from a potential full-scale installation perspective, these
were the only two sites that had any potential of having a new technology system installed in the future.

Groundwater samples were collected by the McClellan AFB field team from the DPE system and the ul-
traviolet/oxidation (UV/Ox) stream at the GWTP and shipped to EPS for analysis of contaminant con-
centrations. The groundwater sample analytical results (Appendix D) showed that a wider variety of
compounds was present in the sample collected from the DPE system site. It was determined that the
higher contaminant concentrations and the larger number of contaminants provided a better basis to dem-
onstrate the EC system performance.

Site IC 29 is an approximately nine-acre area in the north-central portion of OU A. Site IC 29 is divided
into three potential release locations and three study areas. Past site operations included an industrial
waste line (IWL), plating shop, sandblasting shop, lacquer shop, chemical degreasing operations, hydrau-
lic pump and motor repair shop, solvent spray booths, underground storage tanks (USTs), sumps, and a
physical testing laboratory. These activities have resulted in soil and groundwater contamination. Con-
taminants include VOCs, semivolatile organic compounds (SVOCs), fuel hydrocarbons, and various met-
als. Site IC 31, which is adjacent to Site 29, is the physical location of the DPE treatment system which is
located adjacent to the concrete pad with a catalytic oxidation unit treating vapors from two soil vapor
extraction (SVE) systems.
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22 -GEOLOGY

—

2 From the surface to a depth of 450 feet below ground surface (bgs), the subsurface at McClellan AFB
3 consists of alluvial and fluvial sediments eroded from the Sierra Nevada mountains and deposited over
4  the last 5 million years. Soils found in the vadose zone are composed of interbedded layers of sands,
5 - silts, and clays. The thickness of most layers varies from a few inches to 5 feet, particularly in the upper
6 40 feet of the vadose zone. In some parts of McClellan AFB, layers may be 6- to 35-feet thick at depths
7  greater than 40 feet bgs. A silica-cemented hardpan, approximately 2- to 4-inches thick, has developed
8  over large areas of the base at 3 to 10 feet bgs. This hardpan may impede, but does not halt the down-
9  ward percolation of surface water that infiltrates the subsurface soil (McClellan AFB 1996). The lithol-
10 ogy, based on borings in the northern portion of Site IC 29, is predominantly sand, silty sand, and silt.
11 The depth of VOC contamination in the vadose zone, as demonstrated by downhole soil gas measure-
12 ments, is from 20 to 100 feet bgs.

13 23 HYDROGEOLOGY

14  Groundwater beneath McClellan AFB is present in both confined and unconfined conditions and has been
15  tapped for municipal, domestic, and agricultural purposes for many years. Currently, the depth to
16  groundwater is approximately 100 to 110 feet bgs. Flow directions in the hydraulic system have varied
17 over the past 180 years, but have persisted in a south to southwesterly direction over the past decade. The
18 subsurface beneath McClellan AFB has been divided into the vadose zone and five monitoring zones (A,
19 B, C, D, and E, from shallowest to deepest) on the basis of lithologic, geologic and hydrologic character-
20  istics. The vertical hydraulic gradient between monitoring zones A and B is predominantly downward,
21  except in areas where shallow extraction occurs. The horizontal hydraulic conductivity of layered sedi-
22 ments is about 5 to 15 times the vertical hydraulic conductivity (McClellan AFB 1996).

23 Basewide data collected during remedial investigations and groundwater sampling efforts indicate that
24 groundwater from 100 to 425 feet bgs beneath McClellan AFB is one hydraulic system (McClellan AFB
25 1996). Fine-grained deposits used to define the monitoring zones are not continuous and allow ground-
26  water movement and contaminant migration between monitoring zones. The A monitoring zone is un-
27  confined; deeper monitoring zones show characteristics of leaky confined aquifers with hydraulic com-
28 munication between monitoring zones. The water elevation within the aquifer system has been declining
29  for approximately 50 years due to overdrafting. Within the last 10 years, water levels in the A monitoring
30  zone have been declining at a rate of 1.25 to 2 feet per year (McClellan AFB 1996). Groundwater eleva-
31 tions rise and fall by an average of five feet due to seasonal fluctuations (McClellan AFB 1996).

32 24 CONTAMINANT DISTRIBUTION

33 Groundwater beneath Site IC 29 is contaminated with 1,1-DCE, cis-1,2-DCE, TCE, benzene, carbon tet-
34  rachloride, and chloroform exceeding maximum contaminant levels (MCLs). The former washrack and
35  USTs most likely were the primary sources of the groundwater contamination in the northern and western
36 part of Site IC 29. Furthermore, a screening health risk assessment for Site IC 29 indicates that this con-
37  taminant mass presents an unacceptable carcinogenic risk of 0.0028 and a hazard index of 9 (Jacobs
38 1995). These findings caused McClellan AFB to begin an SVE removal action to prevent the additional
39 release of contaminants to groundwater.

40  One sample was collected by McClellan AFB personnel at the inlet to the Site IC 29 treatment system
41  during the first quarter of 1998. The sample was shipped to EPS’ laboratory in Baltimore, Maryland and
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contaminants of concern measured in the groundwater from Site IC 29 are presented in Table 2-1.

Table 2-1

CONTAMINANTS OF CONCERN

Compound name Concentration (1.g/L) Maximum Contaminant Levels
(ug/L)
Benzene 9 1
Carbon tetrachloride 250 0.5
Chloroform 93 100
1,1-Dichloroethene 110 6
cis-1,2-Dichloroethene 82 5
Trichloroethene 4,700 S

ug/L Micrograms per liter

25 DUAL-PHASE EXTRACTION SYSTEM DESCRIPTION

The DPE system consists of skid-mounted high-vacuum, dual-phase extraction (HVDPE) equipment, a
combined low-vacuum, dual-phase extraction (LVDPE) and vapor treatment skid, a liquid treatment (air
stripper) skid, equalization and effluent tanks, and auxiliary transfer pumps. Contaminated groundwater
(from Site IC 29) is extracted from the extraction wells using submersible electric and pneumatic
groundwater pumps. The groundwater, conveyed to the DPE treatment pad, is treated with an air stripper
to remove VOCs and then discharged to the base IWL. As a result of base closure, the IWL will eventu-
ally be decommissioned. At that time, the pretreated groundwater from the DPE system will be placed in
the east-west treated, groundwater conveyance line that will connect the groundwater extraction systems
located on the east side of McClellan AFB to the GWTP. Effluent vapors from the air stripper are con-
veyed to the adjacent Site IC 31 SVE/catalytic oxidation system where they are treated (with either ther-
mal oxidation or vapor-phase GAC) before being released to the atmosphere. Extraction of contaminated
vapors (from the extraction wells) occurs simultaneously with groundwater extraction, using a combina-
tion of high-vacuum liquid-ring pumps and a low-vacuum blower.

Table 2-2 presents groundwater sampling analytical results from November and December 1997 and
January and February 1998 (Radian 1997, 1998)
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Table 2-2
GROUNDWATE_R CONTAMINANT CONCENTRATIONS AT THE
DUAL-PHASE EXTRACTION SYSTEM
Maximum
Concentration Contaminant Levels
Compound Name (ug/L) (ug/L)
Sample Date 11/97 12/97 1/98 2/98
Benzene NR NR " NR NR 1
Carbon tetrachloride 270 92 320 390 0.5
Chloroform 98 230 130 180 100
1,1-Dichloroethene 110 100 130 150 6
cis-1,2-Dichloroethene 67 66 120 120 5
Trichloroethene 4,000 4,000 6,600 8,400 5
NR Not reported-

ug/L Micrograms per liter
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3.0 TECHNOLOGY DESCRIPTION

3.1 PRINCIPLE OF TECHNOLOGY

The EC process is an advanced oxidation process (AOP) that uses ozone to oxidize pollutants in water. A
high grade of activated carbon is used as the catalyst. As the water and ozone come in contact with the
catalyst, both ozone and contaminants adsorb onto the catalyst surface. The ozone molecule decomposes
into atomic oxygen radicals (O-) which react with the adsorbed contaminants. The reaction products then
desorb from the catalyst surface. Because the oxidation reaction is localized on the catalyst surface and
does not involve hydroxyl radicals (OH-), the reaction is not affected by the presence of radical scaven-
gers in the bulk liquid phase.

Since the reaction proceeds via the O- operation, low (even negative) pH levels are possible. The reac-
tion proceeds unhindered over a broad temperature range (from 4 degrees centigrade [°C] up to 800 C).
Complete mineralization to water (HyO), carbon dioxide (CO3), and inorganic ions can occur. Most or-
ganic compounds can be oxidized (Kaptijn 1997).

Catalytic ozonation involves the oxidation of dissolved organic compounds using ozone in a fixed-bed
reactor filled with a catalyst. The catalyst, called C1000, is a proprietary formulation of high grade acti-
vated carbon, free of metals and other substances. The process itself produces no residuals that require
further treatment or specialized handling. Operating across a broad temperature and pH spectrum, it has
shown to be effective at relatively complete removal of most organics. The elimination of the need for
ultraviolet (UV) lights and additional chemicals (e.g., hydrogen peroxide), coupled with a mechanism that
maximizes the effectiveness of ozone and significantly reduces scavenger activity, results in lower oper-
ating costs than straight ozonation and other AOPs.

The EC catalytic ozonation process comprises several steps: transport of both ozone and organics (from
the liquid phase) to the catalyst surface, adsorption of the organics and ozone on the catalyst surface, de-
composition of ozone into three atomic oxygen radicals, reaction between adsorbed organics and the O-
radicals on the catalyst surface, and desorption of the reaction products from the catalyst surface. Figure
3-1 illustrates the EC process mechanism.

Activated carbon is well know as an excellent adsorbent for organic molecules. When properly applied,
molecular oxygen (O) can form atomic O- at the surface of carbon., However, as oxygen is a very sta-
ble component, the formation of these radicals will only take place at elevated temperatures (greater than
400°C). Ozone (O3), being a much less stable form of oxygen, can be converted into radicals at ambient
temperatures. The radicals formed in the catalytic ozonation process are assumed to be the same as the
known surface radicals from oxygen, namely O-, O2- and O3-. It has been demonstrated that the surface
reaction does not involve OH-. This mechanism affords greater oxidative power in that three O- radicals
are generated from each ozone molecule versus the one OH- radical that is generated in straight ozone
and traditional AOP systems. The combined oxidative potential of three O- radicals is 7.26 volts com-
pared to 2.80 volts for one OH- radical. '

Furthermore, since the reaction is taking place on the surface of the catalyst where the target organics are
adsorbed, the effects of scavenger traps that are found in the other aqueous-phase systems are signifi-
cantly reduced. These scavenger traps consume the oxidation radicals without contributing to organic
(chemical oxygen demand [COD)], color, toxicity, etc.) reduction.
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Figure 3-1
PROCESS MECHANISM
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3.2 WASTE AND MEDIA APPLICABILITY

The EC technology is designed to treat organic contaminants in process water, wastewater, or extracted
groundwater. It is not applicable to other media, such as air or soil.

Laboratory, pilot-scale, and full-scale work has revealed that nearly all organic compounds can be cost-
effectively oxidized by EC, including the chlorinated aliphatics TCE, cis-1,2-DCE, PCE, 1,2-DCA; short-
chain organic acids; sulphonates; most (poly) aromatics, including those which are halogenated; saturated
and unsaturated hydrocarbons, including those which are halogenated; amines, if adsorbable; alcohols
and carboxylic acids, if adsorbable (usually at lower pHs); and inorganic compounds dependent on the
contaminant matrix (Kaptijn, et al. 1994; Kaptijn 1997).

Any contaminant mixtures consisting of the components noted above have the potential to be
remediated. EC has demonstrated its effectiveness at remediating groundwater and industrial
wastewaters. Cost effectiveness is relative based on the circumstances and treatment alternatives
available at the time (Kaptijn, et al. 1997; Kaptijn 1997).

The EC technology is not applicable to waste streams containing contaminants which (1) are not ad-
sorbable on the surface of the catalyst, and (2) which are not capable of being treated by oxidation.
Examples of these contaminants include:

o Metals

e Waste streams containing oily, or other non-aqueous phase liquids (NAPL)
¢ Mixed (radioactive) wastes

Furthermore, as previously-identified, some organic constituents, e.g., carbon tetrachloride, cannot
cost-effectively be treated with EC due to either the long residence time, or high ozone dose (or both)
required to achieve the desired effluent concentration.
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3.3 ADVANTAGES AND DISADVANTAGES
The advantages of the EC technology are:

- o Three times the oxidation potential over AOPs utilizing hydrogen peroxide since three O- are
formed from each O3 molecule compared to one OH- formed from each hydrogen peroxide
molecule. '

Relatively (compared to other AOPs) unaffected by radical scavengers.

Operable over a wide range of temperatures (4 deg C to 80 deg C).

Operable at low pH. '

Lower operating cost than straight ozonation (since the increased effectiveness of the EC
process allows the addition of less excess ozone than required for straight ozonation), and
other AOPs (since no energy-intensive UV lamps are required).

The limitations of the EC technology are:

e Requires pre-filtering of the influent if either iron or manganese concentrations exceed 1.0
ppm.

e Requires pre-filtering of the influent if particulates larger than 20 microns are present in the
influent stream.

Cannot be used to treat NAPLs or emulsions.
Cannot be used to treat metals or other contaminants that cannot be adsorbed onto the
catalyst.

e No cost-effective for final treatment of influent streams with chemical oxygen demand
(COD) exceeding 50,000 ppmb (though it can be used as a primary treatment process to
reduce COD from 50,000 ppmv to less than 5,000 ppmv).

e May not be cost-effective for treatment some compounds (e.g., CTCL) due to either the long
residence time required, or high ozone dose required, or both.

3.4 DEVELOPMENT STATUS

EPS has five years of experience in the application of the EC technology for industrial wastewater
treatment and recycling and five years of experience in the application of EC technology for landfill
leachate treatment. The technology has been effectively used for organic destruction in aqueous streams.
Specific project experience includes: Stork Industries, groundwater treatment system, Nijkirk,
Netherlands; Hamberg Landfill, leachate treatment system, Hamberg, Germany; Berg Landfill, leachate
treatment system, Berg, Germany; BASF, nitromatic treatment system, Schwarzheide, Germany.

A full-scale EC operation in the Netherlands treats 88 gallons per minute of groundwater to remove TCA
(reducing concentrations from 400 parts per billion {ppb] to 5 ppb), TCE (reducing concentrations from
180 ppb to less than 1 ppb), and benzene, toluene, ethylbenzene, and total xylene isomers (BTEX) (re-
ducing concentrations from 50 ppb to less than 0.2 ppb). This facility has been in successful operation
since 1992. :
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4.0 OBJECTIVES

This section describes the objectives and test plan for the EC demonstration. It includes the expected
types of data analyses to facilitate demonstration results interpretation.

4.1 GENERAL OVERVIEW

The purpose of this demonstration is to collect reliable field data on the performance, operability, and
cost-effectiveness of EC technology for the treatment of extracted, contaminated McClellan AFB
groundwater. To accomplish this task, a pilot testing program will be conducted to evaluate the effec-
tiveness of the technology to treat McClellan AFB groundwater contaminated with chlorinated solvents.
The demonstration project will provide the quality data required to assess the capital and operation and
maintenance (O&M) costs and performance of this technology at the pilot and full-scale levels.

4.2 DESCRIPTION OF TECHNOLOGY PROCESS

EC is based on catalytic oxidation of pollutants in a fixed-bed reactor. Ozone and contaminated water are
fed (concurrent, up flow) to the reactor and the oxidation reaction takes place on the catalyst surface. The
catalyst is a special grade of activated carbon that is free of metals or any other active ingredients. While
the catalyst does exhibit adsorptive qualities, its purpose is to provide a surface for the oxidation reaction
to take place. As such it does not become loaded as in traditional activated carbon applications and there-
fore does not require frequent replacement. Currently, the performance guarantee for the catalyst is three
years.

In many cases, one reactor is suitable. For high conversions or for discharge requirements at the ppb
level or below, multiple reactors may be placed in series. Residence times and ozone dosage depend
mainly on the concentration and nature of the components to be oxidized.

The primary components of the system are the EC reactor(s), an ozone generator and residual ozone de-
structor. Ozone and contaminated water (groundwater, wastewater, or process water) are fed to the re-
actors in the same direction from the bottom to the top of the reactor. Additionally the system also in-
cludes a 264-gallon influent equalization tank, process feed pumps, effluent holding tank, and sump
pump. Since the half-life of ozone in water is relatively short (less than 5 minutes), no water-phase resid-
ual ozone destruction unit is required. Figure 4-1 illustrates a process flow diagram.

During the demonstration, the EC system will be receiving influent from the combined Site IC 29
groundwater wells and will return the treated effluent to the DPE unit equalization tank.
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Figure 4-1
PROCESS FLOW DIAGRAM
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4.3 STATEMENT OF DEMONSTRATION'S OBJECTIVES

Equalization Tank

Based on the project work statement (PWS), there are four objectives for this proposed project:

* Demonstrate the ability of the ozone system to obtain removal efficiencies and removal rates
for (a) total organics, and (b) chlorinated organic compounds as functions of inlet concentra-
tion, catalyst bed hydraulic residence time, and ozone concentration.

* Demonstrate the real-world operating characteristics of a catalyzed ozone treatment system

for groundwater pump-and-treat applications.

* Quantify the cost and performance data for the catalyzed ozone treatment system under field
conditions encountered at McClellan AFB, comparing the capital and operating costs to those

of conventional treatment technologies.

* Verify that the treated effluent from the system meets applicable regulatory requirements for
discharge to publicly owned treatment works and surface waters.

To demonstrate chemical degradation, the removal efficiencies (reported as a percent removal) and re-
moval rates (calculated as the mass of organics and chlorinated compounds removed per day) will be de-
termined from the analytical results of paired grab samples collected from the system inlet and effluent
streams. The mass removed is determined from the difference in the mass fed (flow rate times concen-
tration) and the mass exiting the system in the effluent. The reactor residence time is calculated by di-
viding the feed flow rate by the volume of the reactor. The feed flow rate is one of the parameters that
~ will be logged on a routine basis.
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Operator attention requirements will be determined directly from an operator's log, maintained by the pi-
lot system operator. The parameters for system operation will be determined by comparing demonstra-
tion data at different residence times. -

4.4 TEST PLAN

The test plan is based on a 5-month (22-week) laboratory-scale and field pilot demonstration. The spe-
cific tasks are outlined below: '

Task 1 Perform preoperation sampling and laboratory-scale testing (6 weeks)
Task 2 Installation and start-up (1 week)

Task 3 System optimization (6 weeks)

Task 4 Continuous operations and testing (8 weeks)

Task 5 Demobilization (1 week)

Task 1. The first task will be to perform a laboratory-scale trial to determine the optimal ozone dose
(based on observed influent concentrations to the DPE, 1,000 ppm will be used as the initial ozone dose;
this dose will be revised based on the outcome of the laboratory-scale trial) and determine an appropriate
hydraulic residence time that will be used during the optimization phase of the demonstration. For the
laboratory scale test, 120 gallons (450 liters) of water will be needed. The water will be collected from
Site IC 29 and shipped in four, 30-gallon plastic drums to EPS' laboratory in Baltimore, Maryland. The
drums will be filled completely to provide as little head space as possible to minimize volatilization, and
shipped by truck freight.

Laboratory-scale testing, in which residence time and ozone doses are varied, is used to optimize the EC
system performance. The performed tests provide information regarding removal of the target com-
pounds with corresponding liquid residence time and ozone consumption. These results will be used to
determine the feasibility of system implementation. '

The basic procedure in the EC laboratory-scale trial is as follows:

e Adsorption isotherms of the target compound for the EC catalyst are developed and used to
select loading requirements.

e The test column catalyst is loaded with organic material.
e Liquid flow rate, ozone concentration, and gas flow rate are adjusted to the desired settings.
e The reactor is operated until steady state effluent condition are reached.

Table 4-1 presents the reactor test setup parameters.
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Table 4-1

LABORATORY-SCALE TESTING PARAMETERS

Parameter Dimension_
Catalyst mass =40 grams
Diameter 22 millimeters (mm)
Bed length 300 mm
Empty-bed volume 123.5 milliliters (ml)
Liquid flow | variable depending on desired residence time
Gas flow =80 to 100 ml/minute
Ozone feed gas concentration variable depending on ozone dose

~ Approximately

It should be noted the results obtained during the laboratory-scale testing program are based on a single
grab-sample, and will be used only to determine initial field optimization conditions.

EPS will follow a standard procedure for the laboratory-scale trial. This trial consists of the following
specific steps:

Step 1: Perform a baseline analysis of the influent groundwater sample.

Step 2: Develop an isotherm to understand the adsorptive behavior of the target components. This in-
formation allows EPS to determine the approximate time required to fully saturate a given amount of
catalyst. Specific analysis of samples is required to confirm saturation levels. The following steps are
employed in developing an isotherm:

- Place 0.5 liters of water in each of six flasks
- Add catalyst to each flask according to the following schedule*

Flask One - 0.1 gram
Flask Two - 0.2 gram
Flask Three - 0.5 gram
Flask Four - 1.0 gram
Flask Five - 2.0 grams
Flask Six - 4.0 grams

*These are estimates only as the exact amount will be a function of the concentration of tar-
get organics in the groundwater.

- Shake flasks for 48 hours to establish equilibrium between the catalyst and adsorbing com-
ponents.
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- Draw sample of the water from each flask.
- Filter sample and analyze the water for VOCs via EPA Method 8260B.
- Develop graphical isotherms based on results and interpret.

Step 3: Load the catalyst to develop a saturation profile. This is achieved by processing groundwater
through the reactor WITHOUT ozone addition. The catalyst will therefore become saturated over time.
To demonstrate that oxidation is the mechanism that is removing the organics, the groundwater is passed
through the catalyst without ozone to cause breakthrough of the GAC and allow the effluent concentra-
tion of organics to exceed the target discharge concentrations, but not reach the influent concentration.
For this demonstration project, target discharge concentrations will be defined as the IWTP's discharge
permit limits. Once this effluent concentration has been achieved, ozone is applied. As oxidation occurs
the effluent concentration will decrease and be controlled by the ozone doses and residence times that are
applied.

Step 4: Apply ozone and adjust groundwater flow rate to attain Condition One requirements (Section 7,
Table 7-1 for estimated condition requirements) until equilibrium is achieved.

Step 5: Obtain samples and analyzé.

Step 6: Apply ozone and control groundwater flow rate to attain Condition Two requirements (Section 7,
Table 7-1; some adjustment based on analytical results may be required) until equilibrium (steady state) is
achieved.

Step 7: Obtain samples and analyze.

Step 8: Apply ozone and adjust groundwater flow rate to attain Condition Three requirements (Section
7, Table 7-1; some adjustment based on analytical results may be required) until equilibrium is achieved.

Step 9: Obtain samples and analyze.

Step 10: Apply ozone and adjust groundwater flow rate to attain Condition Four requirements (Section
7, Table 7-1; some adjustment based on analytical results may be required) until equilibrium is achieved.

Step 11: Obtain samples and analyze.

Step 12: Evaluate all results.

EC will conduct laboratory-scale tests in glass column reactors that contain the catalyst bed. Figure 4-2
shows a simplified flow diagram for the configuration. The groundwater is fed up-flow through the
catalyst bed from a sample container. Ozone gas is also fed up-flow through the catalyst bed. The efflu-

ent from the catalyst bed is collected in a second sample container. The feed and effluent ozone concen-
trations are monitored continuously.
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Figure 4-2

LABORATORY-SCALE TEST SETUP
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Task 2. EC's pilot-scale system will be mobilized and shipped to the DPE treatment system at McClellan
AFB. The EC system trailer will then be positioned at the site and set up for operation. All utility con-
nections will be made and the system will be connected as a slipstream upstream of the DPE system
equalization tank. Figure 4-3 depicts the proposed pilot-scale treatment system layout.

After installation, the system will be checked for proper mechanical operation. In addition, a liquid oxy-
gen (LOy) container will be connected to the ozone generator system and the ozone generator function
will be checked. All measurement instruments will be calibrated to ensure precision, accuracy, and re-
peatability within the data quality objective (DQO) requirements and URSG/EPS will verify that the sys-
tem is ready for optimization. '

Process startup will occur by first filling a 264-gallon flow equalization tank (located in EC's system
trailer) which will be used to maintain a steady flow of contaminated water to the system. This tank is
equipped with high- and low-level controls to maintain the water level in the tank and allow for continu-
ous flow to the system should there be a temporary stop in source water. There will be no sample collec-
tion during startup activities.

Task 3. The third step will be to perform an on-site, pilot-scale trial to determine ozone application pa-
rameters, reactor vessel requirements, and other optimization parameters. Pilot-scale testing will be di-
vided into two periods: optimization and operation (Task 4). During the optimization period, the ozone
addition, reactor vessel parameters, and flow rate will be adjusted to determine the optimal performance

of the system. Detailed layout of the steps to be followed in this task can be found in Section 5.0 Field
Activities.
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Task 4. Once the system has been optimized, it will be operated to demonstrate performance and com-
pliance with applicable regulatory requirements. Sampling of the system off-gas will also be conducted
to quantify the system air emissions. Detailed layout of the steps to be followed in this task can be found
in Section 5.0, Field Activities.

Task 5. After the demonstration is complete, the system will be demobilized. Before demobiliation, all
measurement devices as well as field analyzers will be calibrated to ensure precision, accuracy, and re-
peatability within the DQO requirements and to determine to what extent, if any, drift occurred in the
measurement process. After the trailer is transported off-site, general housekeeping and clean up of the
site will be conducted to restore it to its appropriate pre-demonstration condition. The McClellan AFB
field team will inspect the site following demobilization, and verify the site has been restored to the satis-
faction of the government.

4.5 TECHNOLOGY PARAMETERS EVALUATION

The performance evaluation parameters which demonstrate the capabilities of the EC system are the per-
cent removal of organic and chlorinated organic compounds detected and the removal rates of each com-
pound detected. The performance evaluation parameters, which demonstrate real-world operating pa-
rameters are the variations in feed concentrations, the system operating up time, ozone usage rate,
electricity usage rate, and the operator log sheet recordings. The performance evaluation parameters that
will be used for design criteria for a full-scale EC system are the target compound loading rates, the re-
actor residence time, ozone dose, and the required effluent quality.

The performance evaluation parameters that will be used to quantify capital and operating costs are the
process capacity of the system, power consumption, and the oxygen/ozone usage requirements. Capital
and operating costs for conventional treatment will be determined using existing data available from
McClellan AFB quarterly operating reports. The sizing of conventional systems will be based on current
McClellan AFB systems and data from sources not included as part of the demonstration.

The chemical operating parameters include oxygen demand, ozone consumption, and the concentration of
target and matrix compounds in the feed stream. The physical operating parameters include gas flow rate
and reactor residence time.

4.6 DATA ANALYSIS AND INTERPRETATION

The sample and analysis plan provides for the collection of data that will be used to determine destruction

- efficiency in terms of absolute effluent values (i.e., ppm) and percentages. Destruction efficiency in per-

cent will be calculated using the following equation: (influent concentration-effluent concentra-
tion)/influent concentration)*100. The data will be collected in such a manner that each set of data con-
tains paired influent and effluent values. Further multiple sets (four in the lab phase, three in the field
phase) will be collected at the same time to establish statistical validity and significance. System effluent
samples will be collected over the duration of the demonstration, and these samples will be grouped ac-
cording to the experimental operating conditions at the time of their collection.

At the completion of the demonstration project, statistical evaluation of the analytical data will be con-
ducted. The data will first be tested using a Lillefor's test to determine whether the data set is normally
distributed. If so, the data will be analyzed using parametric statistics to determine the first, second, and
third order standard deviations of the data sets. If the data is determined to be non-normally distributed, a
number of transformations sill be applied to the data set to determine if it can be normalized. Should
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these transformations fail to provide a normal distribution,'non-parametric statistics will be used to de-
termine the first, second, and third order standard deviations of the data sets. It is likely the data set will
not be normally distributed since the groundwater at Site IC 29 is contaminated with NAPLs that may
cause a wide variation in contaminant concentrations (measured at the influent to the EC system). There-
fore it is anticipated that the statistical analysis will be performed on the difference between the contami-
nant mass flow rates measured as the influent and effluent of the EC reactor vessels. It is anticipated that
the data generated by the difference between the influent and effluent will be amenable to analysis by a
one-sided test. However, until the data has been generated, the actual method of analysis is not definite.

The influent and effluent data will then be plotted versus time and operating conditions. These plots will
graphically show how any gradual changes in the data over the course of the demonstration. The organic
concentrations, other analytical results, flows, and operating log sheets will be used to calculate mass of
contaminants to and from the system, as well as accumulation and destruction within the system.

The final step will be to utilize the process and cost data obtained during the pilot-scale testing, determine
optimal operating parameters (ozone/oxygen feed rates, power, flow rates, etc.), determine scale-up fac-
tors and equipment sizing for different treatment feed rates, and pricing (capital and operating costs) for
full-scale application at McClellan AFB sites. These costs will be compared to those associated with
conventional technologies. DQOs for the demonstration are discussed in Section 8.0.
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5.0 FIELD ACTIVITIES

This section describes the field activities that will be performed at the pilot test site to fulfill the project
objectives presented in Section 4. Activities are presented in six subsections:

e Preoperation Characterization. Characterization activities to be performed before installing
and operating the EC system.
System Installation. The installation of the EC reactor system
System Operation. Operational procedures for the EC reactors during each operational

. phase.

Material Storage. Management of materials to be used during the demonstration.

e Residuals Management. Management and disposal methods for waste residuals generated
during the demonstration.

e Demobilization and Site Restoration. The procedures for leaving the site in an acceptable
condition after completing the demonstration. -

It should be noted that the following discussion is general in nature. The configuration of the system will
be determined after the completion of the laboratory-scale testing. Once complete, an addendum to this
work implementation plan (WIP) will be developed and submitted to McClellan AFB for review and ap-
proval. Upon approval, the addendum will become part of this WIP.

5.1 PREOPERATION CHARACTERIZATION

To facilitate preoperation characterization, URSG will collect and prepare for shipment 120 gallons of
groundwater. The groundwater will be shipped in four 30-gallon drums to EPS’ laboratory in Baltimore,
Maryland where laboratory-scale testing will be performed. This testing is necessary to establish opera-
tional process parameters prior to initiating the pilot scale demonstration. Details of preoperation char-
acterization are presented in Section 4 and Section 7.

5.2 SYSTEM INSTALLATION

The EPS pilot plant will be transported to Site IC 31, McClellan AFB. Process components of the dem-
onstration system will include a 264-gallon equalization tank, two feed pumps (in parallel), reactor(s)
with C1000 catalyst, ozone generator, vapor-phase residual ozone destructor, an effluent holding tank,
discharge sump pump, and associated piping and controls. The entire process component assembly will
be housed within a 28-foot-long, 8-foot-wide, and 11-1/2-foot-high trailer. Figure 5-1 shows a side view
of the trailer. While the actual layout of the equipment within the pilot-scale test trailer will be deter-
mined based on the results of the laboratory-scale testing the equipment layout used at other pilot-scale
tests can be seen in photographs included in Appendix C. :
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Figure 5-1
SIDE VIEW OF PILOT PLANT
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The trailer will be placed on the existing concrete pad adjacent to Site IC 31, and unloaded from the
tractor. The trailer wheels will be secured with chocks and the trailer leveled. URSG personnel will in-
spect the trailer and contents to ensure all process components are in place and operable. Utilities, as de-
scribed below, will be connected to the trailer. A groundwater influent line will be run from the south
side of the DPE treatment system to the trailer and a treated effluent line will be run back to the contami-
nated groundwater line that feeds into the DPE equalization tank. The position of these lines are depicted
in Figure 4-3 of the previous section. Following utility connections, a preoperation check will be con-
ducted to ensure system operability.- All measurement devices as well as field analyzers will be calibrated

_ to ensure precision, accuracy, and repeatability within the DQO requirements. Measurement devices and
DQO requirements are listed in Table 5-1 and discussed in the quality assurance project plan (QAPP) in
Section 8. ‘
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Table 5-1
ANALYZER/MEASURING DEVICE AND MONITORING METHOD
DATA QUALITY OBJECTIVES
Process Variable Analyzer/Measuring Device Monitoring Method Data Quality

Objective

Groundwater feed rate

Totalizer: Neptune T10, 1”;
Bailey-Fisher & Porter # 10
rotameter '

Mannally record time,
total, and flow rate

Cross-check totalizer
with rotameter

Ozone feed rate

IN USA Type H1-X ozone
meter; Bailey-Fisher & Porter #
10 rotameter

Manually record ozone
concentration and flow
rate

Instrument internal
(see note)

Reactor ozone discharge
rate

IN USA Type H1-L ozone meter,
Bailey-Fisher & Porter # 10
rotameter

Manually record ozone
concentration and flow
rate

Instrument internal
(see note)

System ozone discharge
rate

IN USA Type H1-L ozone meter,
Bailey-Fisher & Porter # 10
rotameter

Manually record ozone
concentration and flow
rate

Instrument internal
(see note)

Ambient ozone in system

IN USA Type HI-L ozone meter

Manually record ozone

Instrument internal

enclosure concentration (see note)
Electrical power Standard electrical meter Manually record None
consumption meter reading
Note: On start-up, the IN USA ozone analyzer runs an internal self-check. During self-check the instrument tests its internal

electronics, UV lamp, photo sensor operation, and zero concentration. Instrument repeatability and accuracy specifications
are contained in Attachment A. '

10
1
12
13
14

15
16

Process/Utility Requirements

All utilities installed for the field pilot EC demonstration will be temporary. The anticipated utility re-
quirements for the demonstration are listed below.

Influent Connection. The process inlet connection is a 1-inch diameter, Schedule 80, polyvinyl chloride
(PVC), female pipe thread.

Effluent Connection. The process effluent connection is a 1-inch diameter, Schedule 80, PVC, female
pipe thread.

Power. One 240-volt, single-phase, 100-amp power line, with an on-line meter. The pilot plant is
equipped with a straight-blade, 3-pole, 4-wire, 50-amp, 125/250-volt, National Electrical Manufacturers
Association (NEMA) 14-50R grounding plug for power source connection. (If needed, the pilot plant is
also equipped with a 50-foot extension cable with a marine female receptacle for the pilot plant connec-
tion and a marine male plug with a male range plug adapter for connection to the power source.) The
power supply should be surge-suppressed to prevent damage to the ozone generator’s high voltage elec-
tronics due to power surges.

Water. Potable water is required for system support (sink, eyewash) and equipment cooling purposes.
The connection for the potable water supply is a 3/4-inch female garden hose thread (GHT) connection.
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Telephone Service. Two telephone lines will be required for this demonstration: one for a phone and an-
other for a fax. The pilot unit is equipped to accept standard telephone connections.

Oxygen. Containerized liquid oxygen will be connected to the trailer using hardware provided by the
vendor and EPS. Standard D45 containers will be used and will be secured in place outside the trailer,
chained to a rack.

53 SYSTEM OPTIMIZATION AND OPERATION -

The field demonstration will be conducted in two phases: system optimization and system operation.
The anticipated duration of system optimization is a maximum of 6 weeks. The system operation will be
conducted for a minimum of 8 weeks.

53.1 System Optimization

URSG personnel will operate the pilot plant to determine optimized process parameters. This will entail
adjusting the ozone addition, reactor vessel parameters, and flow rate to determine the optimal system
performance. ‘

URSG personnel will collect 84 VOC samples (12 during catalyst loading followed by 3 sets of 4 samples
per week for 6 weeks) from the system influent and treatment train to analyze the system performance
and to enable understanding of the contaminant degradation pathways. Up to eight samples (four pairs)
will be collected and analyzed for VOCs during the catalyst loading portion of the optimization phase.
The reason for analyzing four pairs (influent and effluent of the reactor) is twofold:

* Verify and calibrate the catalyst isotherms developed during the laboratory-scale phase. This
is required since the isotherms developed during the laboratory-scale phase will be based on
the single grab sample collected for characterization purposes which may not be representa-
tive of the DPE ‘influent stream.

® Determine the point when breakthrough of the catalyst has allowed effluent concentrations to
exceed the target discharge concentrations, but no approach influent concentrations. This is
because if influent concentrations are significantly greater than the target discharge concen-
trations, the length of time required to once again reduce effluent concentrations may be ex-
cessive (up to several weeks); this delay would prevent the completion of the pilot test within
the desired schedule.

Additional samples will be collected for analysis of parameters including: iron, manganese, total sus-
pended solids, total organic carbon, total inorganic carbon, and pH. Optimization operation parameters
include ozone addition, reactor vessel parameters, and flow rate. Each operating parameter will be re-
corded at the time samples are collected. Appendix F presents a table of sample locations, frequencies,
and analytical parameters for the optimization phase.

The sampling results will be used to make any modifications to the ozone addition, reactor vessel pa-
rameters, or flow rate required to optimize the system for the operation phase of the demonstration. Ta-
ble 5-1 lists process variables and their monitoring methods for the demonstration.

Under URSG's direction, EPS will follow a standard procedure for the optimization phase of the field

demonstration. This phase will consist of the following specific steps. See Section 7, Table 7-2 for esti-
mated condition requirements; some adjustment based on analytical results may be required.
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Step 1: Load the catalyst to develop a saturation profile. This is achieved by processing groundwater
through the pilot scale reactor WITHOUT ozone addition. The catalyst will therefore be-
come saturated over time. To demonstrate that oxidation is the mechanism that is removing
the organics, the groundwater is passed through the catalyst without ozone to cause break-
through of the GAC and allow the effluent concentration of organics to exceed target dis-
charge but not reach influent concentrations. Once this effluent concentration has been
achieved, ozone is applied. As oxidation occurs, the effluent concentration will decrease and
be controlled by the ozone doses and residence times that are applied.

Step 2: Apply ozone and adjust groundwater flow rate to attain Condition One requirements until
equilibrium is achieved.

Step 3: Obtain samples and analyze.

Step 4: Apply ozone and adjust groundwater. flow rate to attam Condition Two requirements until
equilibrium is achieved.

Step 5: Obtain samples and analyze.

Step 6: Apply ozone and adjust groundwater flow rate to attain Condition Three requirements until
equilibrium is achieved. :

Step 7: Obtain samples and analyze.

Step 8: Apply ozone and adjust groundwater flow rate to attain Condition Four requirements until
equlllbrlum is achieved.

Step 9: Obtain samples and analyze.

Step 10:  Apply ozone and adjust groundwater flow rate to attain Condition Five requirements until
-equilibrium is achieved. »

Step 11:  Obtain samples and analyze.

Step 12:  Apply ozone and adjust groundwater flow rate to attain Condition Six requirements until
equilibrium is achieved.

Step 13:  Obtain samples and analyze.
Step 14:  Evaluate results.
5.3.2 System Operation

System operation consists of all services required to document the system performance at McClellan AFB
for the purpose of reporting the results to Department of Defense (DoD), and the regulatory and scientific
community. System operational data will be collected according to the parameters and monitoring meth-
ods listed in Table 5.1. URSG personnel will operate the pilot plant under the optimized conditions that
are determined during the previous phase. This will entail operational control and monitoring as well as
sample collection and analysis.

URSG personnel will collect 48 VOC samples (not including 8 off-gas samples) from the treatment train
during the demonstration phase. Process data, including system feed rate, ozone feed rate, total gallons

MSW-I:\68003\WIP\FINAL\FINAL.DOC Printed on Recycled Paper




W N =

10

11

12

13

14
I5
16

17

18
19
20

2]
22
23
24
25
26

Final Work Implementation Plan Section No. 5.0
Catalytic Ozonation of Contaminated Groundwater 07/31/98
URS Greiner, Inc. - California : Page 5-6

discharged, and electrical use will be collected at the time of each water sample collection. Sample col-
lection methods, sampling locations, analytical methods, and data management are discussed in Section 7.
Appendix G presents a table of sample locations, frequencies, and analytical parameters for the operation
phase.

‘Under URSG's directions, EPS will follow a standard procedure for the operation phase. This phase will

consist of the following specific steps.

Step 1: Apply ozone and adjust groundwater flow rate according to the optimum condition require-
ments determined during the optimization phase.

Step 2: Obtain samples and analyze at one-week intervals for eight weeks to demonstrate reproduci-
bility of results and adaptability to groundwater concentration fluctuations.

5.4 MATERIAL STORAGE

Liquid oxygen will remain in the supplier’s containers, secured to the exterior of the pilot plant, until use.
During system operation, two standard D45 containers (arranged for gas-phase withdrawal) will be
maintained, one that is in use and one backup. Suitable hose will be utilized to convey the gas-phase
oxygen to the ozone generator. The manufacturer's procedures for handling and changing the D45 cylin-
der will be followed. ‘

5.5 RESIDUALS MANAGEMENT

Representative samples of éach type of residual waste will be collected and analyzed as appropriate for
disposal (see Section 6). URSG will ensure that all wastes and residuals are handled properly. Wastes
and residuals that will be generated include:

Wastewater from sampling activities.

Influent and effluent PVC piping and appurtenaces from demobilization.
Personal protective equipment (PPE) (e.g., latex gloves) from sampling.
Solid waste from site activities.

Waste from iron/manganese HACH® test kits.

Aqueous waste from decontamination activities (Alconox® solution).

Effluent water will be discharged into the DPE equalization tank. It is anticipated that the effluent VOC
concentrations will be below specified surface discharge limits, for all constituents of concern (except
carbon tetrachloride). VOC concentrations water generated from sample collection activities will be
poured into the pilot-test effluent holding tank which will then be pumped into the DPE equalization tank
for treatment. A log of residual water will be maintained by site personnel.

During the influent and effluent sampling, the liquid volume in the valves and tubing will be purged with
approximately 100 milliliters of sample (more than four volumes) into a beaker to ensure a representative
sample. This water will be poured into the pilot-test effluent holding tank which will then be pumped into
the DPE equalization tank for treatment.

Aqueous waste from HACH® field test kits will be stored in a steel drum on-site. Records of the volume

and type of aqueous waste added to the drum will be maintained during the demonstration. This waste
will primarily have the characteristics of treated groundwater, but will contain trace amounts of sodium
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hydrosulfite, sodium metabisulfite, sodium thiosulfate, citric acid monosodium salt, and tri-p-

“toluenesulfonate from the HACH® iron field test kits and ascorbic acid from the HACH® manganese

field test kits.

Diluted Alconox® solution from cleaning and decontamination activities will be stored in a 55-gallon
drum (Type 1A/2) on-site. In compliance with Section 2.3.1 of the Hazardous Waste Management Plan
(SM-ALC-MCAFB INSTRUCTION 32-2. 1996), when the drum is full, the waste will be packaged for
pick-up by McClellan AFB. The waste will be labeled, tested, classified, and transferred by a McClellan
subcontractor to an on-base conforming storage facility (CSF). '

Off-gas generated by the pilot plant will pass through a vapor-phase ozone destruction unit, then through
sensitive ozone detection monitors which activate system shutdown if any fugitive ozone is detected
within the pilot plant. The ozone detection monitors will be set to activate shutdown at ozone concentra-
tions of 0.15 ppm. Appendix D contains manufacturer's information on the ozone detection monitors.

Due to the adsorptive properties of the C1000 catalyst, organic constituents may be adhered to the cata-
lyst at the completion of the demonstration. The C1000 catalyst will be disposed after the pilot test. The
estimated amount of catalyst to be disposed is about 60 gallons. At the conclusion of the pilot-scale test,
the catalyst will be sampled and characterized in accordance with EPA Method 8260B. The spent cata-
lyst will be turned over to the McClellan AFB field team for reuse or disposal as non-hazardous waste (if
the catalyst is characterized as non-hazardous), or manifested and disposed as hazardous waste.

Solid waste, PPE, and solid waste materials from the HACH® field test kits will be kept in a standard
top-lidded drum (Type 1A/2). In compliance with Section 2.3.1 of the Hazardous Waste Management
Plan (SM-ALC-MCAFB INSTRUCTION 32-2. 1996), when the drum is full, the waste will be packaged
for pick-up by McClellan AFB. The waste will be labeled, tested, and classified by URSG personnel,
then transferred by a McClellan subcontractor to an on-base CSF.

5.6 DEMOBILIZATION AND SITE RESTORATION

URSG personnel will demobilize the pilot plant trailer ensuring the influent and effluent lines and all
utilities (electrical, potable water, telephone, oxygen, etc.) are removed properly. System demobilization
services include all activities associated with de-installing, packing up, and readying the system for trans-
port off-site to the EPS laboratory in Baltimore, Maryland. Used and unused oxygen containers will be
picked up by the vendor.

Before demobilization, all measurement devices as well as field analyzers will be calibrated to ensure
precision, accuracy, and repeatability within the DQO requirements and to determine to what extent any
drift occurred in the measurement process. After the trailer is transported off-site, general clean up of the
site will be conducted to restore it to its appropriate pre-demonstration condition. The McClellan field
team will be contacted prior to disposal of PVC piping and appurtenances to determine if there are any
other uses for it.
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6.0 PERMITTING AND REGULATORY COMPLIANCE

6.1 REQUIRED PERMITS

This section describes all applicable or relevant regulatory requirements related to activities discussed in
Section 5.0. These requirements include acquisition of permits and compliance w1th regulations. The
necessary permitting and compliance issues are described below.

No permits are required for this demonstration. However, all operations will comply with applicable
federal, state, and local regulations for which permits would normally be required. Operations subject to
such regulations are discussed below. Furthermore, the waiver of the permitting process does not apply
to off-site operations, including the transport of materials or products to the site or off-site. Any activities
that will occur off-site are subject to the appropriate permitting procedures.

6.1.1 Hazardous Material Storage

The pilot EC system does not require hazardous materials to support its operation. At the end of the
demonstration the catalyst will be tested for hazardous characteristics and properly disposed.

6.1.2 Atmospheric Discharge

No separate permits are required for atmospheric discharge during the demonstration period. The pilot
EC system is enclosed; atmospheric discharges from the system include carbon dioxide and ozone and
will be passed through an ozone destructor before release to the atmosphere. Since McClellan AFB is a
National Priority List (NPL) site, the system will not require any air permits from Sacramento
Metropolitan Air Quality Management District (SMAQMD) of the California Air Resources Board
(CARB).

6.1.3 Wastewater Discharge

The EC will utilize a slip stream upstream from the DPE treatment system unit located at Site IC 31, treat
the water, and return it to the DPE system equalization tank. The equalization tank contents will be
treated by the DPE unit which discharges to an IWL connected to the industrial wastewater treatment
plan (IWTP). The IWTP discharges to the Sacramento county sanitary sewer. The discharge is governed
by permit issued to the base from the county. A comparison between the results of the effluent VOC
sampling and the discharge limits presented in the IWTP's permit will be made and included in the final
report. No separate permits are required for wastewater discharge during the pilot EC demonstration.

6.1.4 Waste Storage, Treatment, and Disposal

Wastes generated during the operational phase of the demonstration will include (1) used PPE with the
arms and legs cut out, and other solid waste (paper towels, rags, etc.) from reactor operation, (2) solid
waste from site sampling activities (filters, etc.), and (3) diluted Alconox® solution from decontamination
activities. The procedures set forth in the Hazardous Waste Management Plan (SM-ALC-MCAFB
Instruction 32-2, 1996) will be followed. SM-ALC/EMPC, EMR, EMP and the contracting officer will
be notified of the type and quantity of hazardous waste expected to be generated. Hazardous waste will
be managed as specified in Chapter 4 of the McClellan AFB Hazardous Waste Management Plan (SM-
SLC-MCAFB Instruction 32-2, 1996) No separate permits are required for waste generated during the
pilot EC demonstration.
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Used Personal Protective Equipment and Other Solid Waste from Operations

Used PPE, with the arms and legs cut out, and towels, rags, etc. that are used for cleaning off probes,
reactor parts, etc. will be stored in double-lined plastic garbage bags. When the bags are full, the vapor in
these bags will be monitored for contamination with field meters. In the absence of measurable
contamination, the bags will be disposed as solid waste in a waste receptacle on base. If contamination is
measured above background (ambient air), the PPE waste will be containerized by URSG personnel, and
transferred by a McClellan AFB subcontractor to an on-base CSF.

Alconox® Solution

Dilute Alconox® solution from cleaning and decontamination activities will be stored in a 55-gallon
drum (1A/2 - full removable head steel drum) on-site. In compliance with Subsection 2.3.1 of the
Hazardous Waste Management Plan (SM-ALC-MCAFB Instruction 32-2, 1996), when the drum is full,
the waste will be packaged for pick-up by McClellan AFB. The waste will be labeled, tested, and
classified by URSG personnel, then transferred by a McClellan AFB subcontractor to an on-base CSF.

PVC Piping

After the test, the influent PVC piping and appurtenances will be disassembled and decontaminated by
rinsing the piping with potable water. During the decontamination process, the rinse water will be
directed to the IWL for disposal. After the piping is disassembled and decontaminated, the McClellan
AFB Field Team will be contacted to determine if there are any uses for the PVC; if so it will be
transferred to the Field Team; if not it will be collected, containerized, and disposed as solid waste in a
waste receptacle on-base.

Rinsate

After the demonstration is complete, all rinsate used to flush the EC system will be discharged to the DPE
for treatment.

6.1.5 General Operation

The general operation of the EC system will require no special or additional permits and will be in
compliance with all local, state, and federal codes and regulations.

6.2 REGULATORY COMPLIANCE

In addition to fulfilling the requirements in Subsection.6.l, the implementation and operation of the
technology demonstration must comply with other federal, state, and local regulations, including, but not
limited to:

* Comprehensive Enviromental Response, Compensation, and Liability Act (CERCLA) and
the National Oil and Hazardous Substances Pollution Contigency Plan, requires the
implementation of a remedial solution that provides short and long-term effectiveness and
permanence, reducing toxicity, mobility or volume through treatment in a cost-effective
manner acceptable to federal, state, local personnel and the local community.
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Resource Conservation and Recovery Act (RCRA) as amended, 42 United States Code
(USC) 901 et seq and Title 22 of CCR. No potential RCRA wastes are generated during the
EC system operation.

Clean Water Act (CWA). The CWA requires compliance with the applicable requirements
of the discharge permit issued to the facility by the county. Since the water treated during the
demonstration will be dischared back to the DPE influent tank, compliance with the IWTP
permit (issued by the county) will not be an issue. Any individual application of the process
will need to be evaluated on a case-by-case basis and appropriate surface discharge or other
discharge permit requirements met.

Safe Drinking Water Act (SDWA) as amended, 42 USC 3300f et seq. Since the treated
effluent water will not be utilized for potable uses, the regulation will not be applicable to the
demonstration. ‘

Clean Air Act (CAA) as amended, Title 42 USC 3401 et seq. Limits the emission of both
“criteria” (ozone and its precursors oxides of nitrogen and reactive organic compounds, as
well as sulfur dioxide and particulate matter less that 2.5 microns in diameter) and “non-
criteria” or hazardous air pollutants. The atmospheric emissions expected are carbon dioxide
and ozone. Carbon dioxide is not regulated.

Toxic Substances Control Act (TSCA). This regulation is not applicable since TSCA
regulated materials are not generated during the operation of the EC system.

Mixed Waste Regulations. These regulations are not applicable because the EC unit is not
being evaluated for treatment of mixed wastes (e.g., RCRA wastes mixed with radioactive
wastes).

Federal Insecticide, Fungicide, Rodenticide Act (FIFRA). These regulations are not
applicable because the unit will not be used to demonstrate treatment of FIFRA-regulated
substances. '

Occupation Safety and Health Act (OSHA). Since McClellan AFB is a federal site, the
operation of the EC system is governed by federal OSHA regulations. This requires the
preparation of a site-specific health and safety plan for all work to be conducted on the site.
Workers also need to be informed of the nature of the hazards present on the site.
Additionally, workers on-site must have successfully completed the OSHA 24-hour health
and safety training and attended an annual 8-hour refresher course as outlined in 29 Code of
Federal Regulations Part 1910.120 if the site is deemed fully characterized. All equipment
used on the site complies with OSHA safety regulations. Since McClellan AFB is located in
California, the operation of the EC system will also substantively comply with the regulations
contained in Title 8 of California/OSHA.

State and Local Regulations. The concerned state and local regulatory agencies include the
SMAQMD, the state of California Central Valley Regional Water Quality Control Board
(RWQCB), and the state of California Department of Toxic Substance Control (DTSC). No
permits are required from these agencies for the demonstration; however, recognizing that all
sites have unique characteristics, each potential full-scale application of the technology
would need to comply with all applicable state and local regulations promulgated by these
agencies.
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7.0 SAMPLING PLAN

This section presents the rationale and procedures for sampling activities proposed during the EC demon-
stration at Site IC 29. Sample collection is expected to occur over a 3-month period and will be con-
ducted in three phases: site characterization/laboratory-scale testing (two weeks), system optimization
(six weeks), and technology demonstration (eight weeks). Appendix E summarizes the sampling and
analysis requirements during the laboratory-scale phase of the test; Appendix F summarizes the sampling
and analysis requirements during the optimization phase of the pilot-scale test; Appendix G summarizes
the sampling and analysis requirements during the operation phase of the pilot-scale test; Appendix H
summarizes both the laboratory-scale and pilot-scale sampling and analysis requirements.

7.1 LABORATORY TEST

The laboratory test will consist of conducting a laboratory-scale test of the EC system. For laboratory-
scale testing, a sample of the contaminated groundwater will be analyzed upon arrival in the lab to estab-
lish baseline data. Since the sample will be shipped in four, 30-gallon drums, each drum will be sampled
and a composite sample will be generated. The sample containers will be stored in a cool place w1thm the
laboratory and kept tightly sealed before and after required sample volumes are obtained.

Control of Water Sample

As has previously been stated, logistical difficulties associated with collecting and transporting a single
120-gallon grab sample will affect the sample integrity. Therefore, the results of the laboratory sampling
will be used only for determining target operating parameters for the optimization phase. To control loss
of VOCs during this phase, the laboratory-scale test will be conducted on four 30-gallon batches. These
batches will be used one after the other to minimize the head space in each container at any time. In ad-
dition, the containers will be kept closed by use of Parafilm® while withdrawing the sample.

Collection of the Composite Feed Sample
The following procedure will be used to generate the composite sample.

1) 250 ml of sample will be withdrawn from each of the four drums using a volumetric pipette.
2) The sample will be put into a 1000-ml container and mixed.

3) The mixed sample will be put into volatile organic analysis (VOA) vials with preservative.
4) The vials are labeled and stored in a refrigerator until shipment.

Duplicate samples will be collected from the composite sample and one sample will be sent to EPS, and
the duplicate sent to an off-site laboratory; both samples will be analyzed for VOCs by EPA Method
8260B. EPS has elected to submit the samples collected for EPA Method 8260B analysis to Gascoyne
Laboratories located in Baltimore, Maryland. The off-site laboratory selected for analysis of the dupli-
cate samples is Curtis & Tompkins, Ltd. (C&T) located in Berkeley, California. The combined sample
will also be analyzed by EPS for iron and manganese using HACH® test kits, and a pH field meter, and
for total suspended solids (TSS) by C&T. Following the initial analyses, an isotherm test (as described in
Subsection 4.4) will be performed.

After developing the adsorption isotherms, a lab reactor containing about 40 grams of catalyst will be
filled with wastewater. The purpose of this is to load the catalyst and ensure that the contaminant re-
moval observed in the following test is not due to adsorption of the components. This will be done by
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feeding waste water through the reactor without ozone flow until breakthrough of the contaminants is ob-
served. After loading the reactor, the test program will be started.

To conduct the laboratory-scale test, the liquid flow rate through the reactor will be adjusted to provide
the desired residence time. The gas flow rate and ozone concentration will also be adjusted to provide the
desired ozone dose to the reactor. The reactor will be operated continuously at the selected conditions for
at least 15 residence times. Ozone feed gas and off-gas concentration will be monitored continuously
using an ozone meter (See Appendix D for ozone meter specifications). Following a minimum of 15
residence times, effluent samples will be collected for analysis. Three subsequent sets of samples, sepa-
rated by two residence times, will also be collected for analysis. If the analysis of the samples shows that
the system was at steady state, the reactor can be adjusted to the next set of conditions. If the analysis
shows that the system was not at a steady state, then the sampling will be repeated.

This procedure will be repeated at different conditions to determine optimum operating conditions. The
precise process settings will be selected based on the results of the previous test conditions. In general,
residence time will be varied to find the shortest feasible residence time and hence the smallest reactor
volume. The ozone dose will also be adjusted to determine the lowest effective ozone dose for each resi-
dence time. While it is difficult to project with certainty the different ozone dose/residence time combi-
nations that will be used, Table 7-1 provides an initial estimate. Note that both ozone dose and residence
time are subject to revision based on initial and subsequent analytical results.

Table 7-1

ESTIMATED LABORATORY-SCALE TEST OPERATING CONDITIONS

Condition Ozone Dose (mg/l) Residence Time (min)
1 1000 60
2 500 60
3 500 30
4 250 30
mg/l  Milligrams per liter
min Minutes

Appendix E summarizes the sampling plan for the laboratory scale test. Figure 7-1 illustrates a schematic
of the laboratory scale test setup show the sample collection points.

EPS senior scientific staff will use professional judgement to determine the pilot-scale test conditions
based on the laboratory-scale test results. Any deviations from the previously-described laboratory-scale
test operating parameters, along with the rationale for the deviation, will be recorded in the project log
book and summarized in the final report. '
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Figure 7-1

LABORATORY-SCALE CATALYTIC OZONATION FLOW DIAGRAM
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Sample Collection Procedures
To collect laboratory samples the following procedures are used:
Feed Sample:

1) Using a volumetric pipette, 200 milliliters (ml) of sample are withdrawn from the feed con-
tainer. ‘ v
2)  Two HCl-preserved VOA vials are filled, labeled, and stored in a refrigerator.

Reactor Effluent Sample:

1) A 1,000-ml beaker is placed under the reactor effluent tube.

2) A minimum of 100 ml (corresponding to more than 15 sample tube volumes) of effluent is
purged into the beaker.

3) Two VOA vials with preservative are filled with the collected sample.

4) The VOA vials are labeled and placed in a refrigerator until analysis.

5) Approximately 30 ml of additional sample is collected in a beaker for pH measurement.
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7.2 FIELD OPTIMIZATION

Once the mobilization has been completed, the catalyst in the reactor of the pilot plant will be loaded in
the same manner as the laboratory reactor was. Specifically, the groundwater is passed through the cata-
lyst without ozone to cause breakthrough of the GAC and allow the effluent concentration of organics to
exceed the target discharge concentrations, but not reach influent concentrations. For this demonstration
project target discharge concentrations will be defined as the IWTPs discharge permit limits. During this
phase of GAC loading, influent and effluent samples will be collected once per day for four days to de-
termine when breakthrough has occurred. These samples will also allow verification of the isotherms de-
veloped during the laboratory scale testing (which may not be accurate due to previously-described sam-
ple integrity problems associated with the laboratory-scale sample collection and transportation
problems).

Once this effluent concentration has been achieved, ozone is added. As oxidation occurs, the effluent
concentration will drop and be controlled by the ozone doses and residence times that are applied. 1t is
anticipated that this will require less than one week.

The ozone dose and flow rate will then be adjusted to meet the requirements of Condition 1. Table 7-2
presents estimated conditions which may be changed based upon laboratory results and subsequent field
results. The parameters for each condition will be maintained for at least 15 residence times to allow for
equalization (steady state) to occur. Since conditions will not be changed until after receipt of valid ana-
lytical results, URSG/EPS has conservatively estimated the interval between changes to be a maximum of
7 days. This interval assumes a worst-case scenario of delays in sample transit and analysis, and a subse-
quent need to collect and analyze a second set of samples. If valid analytical results are received before

the end of the equalization period, the conditions will be changed and the additional time added to the op-
. eration phase.

Following the determination that steady state has been established, three sets of paired samples will be
collected and analyzed for VOCs. The paired sets will include an influent sample (Sample Port PI), fol-
lowed by a sample from Sample Port 1 (1/3 of the reactor volume), Sample Port 2 (2/3 of the reactor vol-
ume) and Sample Port 3 (the effluent of the reactor). Sample port locations are schematically presented
in Figure 7-2. Timing of the sample collection will be based on the residence time employed to ensure
the integrity of the pairs. As noted above, three sets of VOC samples will be obtained to allow statistical
validation of the results. Additional influent and effluent samples will be collected and analyzed for both
organic and inorganic parameters.

Details on the sample port, sample identification (ID), and timing for the optimization phase of the test
are found in Appendix F. Estimated optimization conditions are presented in Table 7-2. These estimated
conditions are subject to revision, based on the results of the initial baseline sampling and the laboratory-
scale testing program. '

Once these samples have been collected, the ozone dosage and flow rate will be adjusted to meet the re-

quirements of Condition 2. The same procedure noted above will be followed. This pattern will continue
through Condition 6.
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Table 7-2
ESTIMATED OPTIMIZATION CONDITIONS
Condition Ozone Dose (milligrams per liter) Residence Time (minutes)

1 750 45

2 700 45

3 700 35

4 650 35

5 600 35

6 550 35
Figure 7-2

EC REACTOR AND SAMPLE PORTS
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Sample Collection Procedures

The EC treatment system influent and effluent line are equipped with spigots as sample ports. Each
spigot will be purged with a minimum of 20 ml (in excess of 15 sample port volumes) prior to sampling.
The appropriate sample containers will be filled directly from the sample ports following spigot purging.
The samples will be collected in such a manner as to minimize aeration of the samples. VOC sample
containers will be filled first. The samples will be transported to the laboratory as expeditiously as possi-
ble. When a 4° C requirement for preserving the sample is indicated, the samples shall be packed in ice
or chemical refrigerant to keep them cool during collection and transportation.

7.3 FIELD OPERATION

Once the optimum operating condition has been determined, the system will be adjusted to match that
condition, and operate at that condition for a period of at least eight weeks. The length of this operation
is to demonstrate reproducibility of performance data, demonstrate adaptability to change groundwater
conditions, and to allow for sampling and analysis to meet mandated requirements. During the operation
phase VOC samples will be collected and analyzed on a weekly basis to demonstrate the system perform-
ance. Additional samples. will be collected and analyzed periodically for other inorganic and organic
constituents. The previously-described sample collection procedures will be employed during the opera-
tion phase. Details on the sample port, sample ID, and timing for the operation phase of the test are
found in Appendix G.

7.4 POST DEMONSTRATION

Following the demonstration, three samples of the catalyst will be éollected, composited, and a single

‘sample analyzed for target contaminants according to EPA Method 8260B to determine whether the

catalyst should be handled as hazardous waste. The following procedure will be used to collect the three
catalyst samples. At the conclusion of the demonstration, the top of the reactor will be removed. The
catalyst will be vacuumed out and placed in an appropriate container. At three periodic times during this
process a sample of the catalyst will be collected. These samples will correspond to approximately the
top third, middle third, and bottom third of the reactor. The three samples will be composited to create a
representative sample of the spent catalyst for analysis.

See Table 7-3 for all analytic methodology requirements and Appendix H for a summary of all sampling
and analysis requirements.

7.5 DATA MANAGEMENT

The data management system for the EC system demonstration has been developed to facilitate the flow
of information from the field and laboratory to those persons involved in project decision-making. The
objective of a data management system is to provide the user with data sets that have been verified and
are internally consistent.

Copies of the field data logbooks and chain-of-custody (COC) forms will be transferred to the Sacra-
mento URSG office for review and correction, if necessary. Once reviewed, field data (sample numbers,
sample collection dates, etc.) will be manually entered from these documents into a spreadsheet database.
As analytical data arrive from the laboratory, they will be reviewed and any questions, concerns, or dis-
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1 crepancies resolved prior to validation. The analytical results will then be manually entered into the data-
2 base. Printouts from the database will be compared to the field data sheets and analytical reports to iden-
3 tify any entry errors. Following this check, the data will then be available for data analysis, statistics,
4  plotting, etc.
Table 7-3
ANALYTICAL METHODOLOGY REQUIREMENTS
Analyte Type Method Container Type Container Size Preservative Holding Time
Residue E160.2 Glass or polyethylene 100 ml Cool: <4°C 7 days
Filterable (TSS) bottle
pH (field 9040 Glass or polyethylene 500 mi NA NA
measurement) (electrometric) | bottle )
Volatile Organic | 8260B Glass zero headspace 40 ml HCl: pH<2 14 days
Compounds with screw cap and Cool: <4°C
(VOC) (liquid septum (VOA vial)
phase)
Total Organic E415.2 Glass zero headspace 40 ml HCl or 28 days
Carbon (TOC) with screw cap and H,SO,: pH<2
Total Inorganic septum (VOA vial) Cool: <4°C
Carbon (TIC) .
TDS E160.1 Polyethylene 500 ml None 7 days
BOD;, 405.1 Glass or polyethylene 1 Liter None 48 hours
bottle '
Chloride E300.0 Polyethylene bottle 500 ml None 28 days
COD E410.2 Glass or polyethylene 50 ml H,SO,: pH,2 28 days
bottle
Mn (field HACH®TPTZ | Glass or polyethylene 50 ml NA NA
measurement) bottle
Fe (field HACH® Glass polyethylene 50 ml NA NA
measurement) PAN bottle
VOC (gas phase) | TO-14 Summa® Canister 6-Liter None None
TSS Total suspended solids
NA Not applicable
Mn " Manganese
HCI Hydrochloric acid
mL Milliliter
COD Chemical oxygen demand
H2SO4 Sulfuric Acid
Fe Iron
BODs5 Biological oxygen demand (5-day)
TDS Total dissolved solids
VOA Volatile organic compounds
5 All field logbooks and one copy of each COC form will be stored at the field trailer throughout the field
6  effort. During demobilization, this information will be transferred to the project files at the URSG Sac-
7  ramento office.
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Since the EC system monitoring locations (influent and effluent) do not represent permanent locations at
McClellan AFB, no Installation Restoration Program Information Management System (IRPIMS) deliv-
erables will be required for this project.

URSG personnel will deliver samples directly to the laboratory, or to a courier for transportation to the
appropriate laboratory (EPS and Gascoyne as the primary laboratories and C&T as the quality assur-
ance/quality control [QA/QC] laboratory during the laboratory-scale test phase; C&T as the primary labo-
ratory and APPL, Inc. (APPL) as the QA/QC laboratory during the optimization/operation phase). Sam-
ples will be accompanied by properly completed COC forms. Sample documentation will be consistent
with Section 6.0 of the Basewide Quality Assurance Project Plan (QAPP) (Radian 1997a). A sample
COC form is illustrated in Figure 7-3. '
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8.0 QUALITY ASSURANCE PROJECT PLAN

All QA/QC procedures used for optimization and operation phases of this demonstration project are de-
scribed in the Basewide QAPP (Radian 1997a). For the laboratory-scale phase VOC analyses EPS will
use an alternate laboratory, Gascoyne Laboratory (Gascoyne), Baltimore, Maryland, an EPA-certified
laboratory. As previously noted, the purpose of the laboratory analysis is to develop initial field optimi-
zation conditions. Both laboratories (Gascoyne for the VOC analyses and EPS for the remaining analy-
ses) will adhere to industry standards for the analytical methods. However, since these data will not be
used to evaluate treatment system performance and efficiency analysis in the final report, they will not -
attempt to adhere to the requirements of the basewide QAPP.

This project-specific QAPP summarizes information from the Basewide QAPP, but does not duplicate
information as the Basewide QAPP should be the reference for all work on this project. Project-specific
information is provided below. ’

8.1 PROJECT-SPECIFIC QAPP OBJECTIVES

This project-specific QAPP for the EC system demonstration specifies procedures to ensure analytical
data of known quality are generated. These procedures are integral to the demonstration and complement
the sampling procedures presented in Section 7.0. Electronic data from the demonstration will be
provided to McClellan AFB. Analytical results will be summarized on electronic data sheets and
included in the final report.

Both laboratory analytical (definitive data) and field (screening level data) methods will be used to
measure EC system performance parameters. The purpose of this QAPP is to outline steps to ensure that:

1. Data generated during the course of the demonstration are of an acceptable and verifiable
quality (i.e., quality assurance).

2. A sufficient number of control measurements are taken for proper data evaluation (i.e.,
quality control).

8.2 MEASUREMENTS

Measurements of water quality, vapor content, and GAC contaminant level will be made to achieve the
project’s objectives, i.e., to gather quality data to assess performance, operability, and cost-effectiveness,
as well as to characterize investigation derived waste (used catalyst) for proper disposal, and process
streams (water and vapor) to ensure all are within regulatory limits. The media and target compounds are
listed in Table 8-1.
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Table 8-1

MEDIA AND TARGET COMPOUNDS

Analyte
Media Organics Inorganics
Water VOCs Manganese
TOC/TIC Iron
THM pH

TSS
TDS
Alkalinity
Ozone
BODS5
COD
Chlorides

Vapor VOCs Ozone

Granular activated carbon VOCs None

VOCs Volatile Organic Compounds

TOC/TIC Total Organic Carbon/Total Inorganic Carbon

THM Trihalomethanes

TDS Total Dissolved Solids

TSS Total Suspended Solids

COD Chemical Oxygen Demand

BOD3 Biological Oxygen Demand (5-day)

For all water analyses, standard EPA methods will be used:

EPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods SW846, Third
Edition, revised November 1986, Update II, September 1994, and Update IIB, January 1995
and Update III, December 1996.

Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater (EPA-
600/4-85 054)

EPA Methods for Analysis of Water and Wastes (EPA-600/4-79-020, 1979)

During the laboratory-scale testing, while EPS will serve as the primary analytical laboratory (except for
the VOC samples which will be submitted to Gascoyne), and duplicates of 10 percent of the VOC sam-
ples will be sent to C&T for analysis. During the optimization and operation phase, C&T will serve as
the primary analytical laboratory and duplicates of 10 percent of the VOC samples will be sent to APPL,
a California Department of Health Services (DHS)-certified laboratory, located in Fresno, California.

8.3 KEY PERSONNEL

Key personnel for the project and their responsibilities are outlined below.
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Mr. Sarabjit Singh, P.E., is the program manager and principal for the McClellan
Environmental Technology Remediatiori Implementation (METRIC) program. Mr. Singh
will have overall responsibility for the project quality and technical integrity.

Mr. Steven Touchi, P.E., will serve as the project manager, directing the demonstration and
will report directly to Mr. Singh. He will be responsible for providing technical direction in
the demonstration of the technology, and will work closely with Mr. Ernst Billing. Mr.
Touchi will have overall responsibility for the project budget and schedule.

Mr. Scott Romine will serve as the project engineer and will report directly to Mr. Touchi.
He will provide support for all project deliverables.

Mr. Ernst Billing will be the EPS technical point of contact. He will assist in providing
technical direction to the technology demonstration.

Ms. Kathy Siebenmann or her designee will serve as the senior chemist and QA manager.
The responsibilities will include review and analysis of all incoming analytical data for com-
pleteness, matching with field COC forms, and overall data quality. Ms. Siebenmann or her
designee will also be the liaison with the analytical laboratories on data quality issues.

Mr. Chris Goodrich will serve as the field services manager. Mr. Goodrich’s responsibilities
will include performance of day-to-day data gathering, sample gathering, sample shipment,
and oversight of field activities during system installation, start-up, and operation.

Ms. Teresa Morrison will serve as the point-of-contact for C&T, the primary project analyti-
cal laboratory. She will be responsible for all laboratory analyses with the exception of the
off-gas samples. '

Mr. Mike Ray will serve as the point of contact for APPL, the analytical laboratory responsi-
ble for the analysis of the off-gas samples.

Mr. Francis Patuck will serve as the point of contact for Gascoyne, the analytical laboratory
responsible for the analysis of the VOC samples during the laboratory-scale phase.

8.4 PROJECT OBJECTIVES

The purpose of the EC system demonstration is to determine the feasibility and the cost of using an EC
system to treat extracted groundwater at McClellan AFB. The project objectives are as follows:

Demonstrate the ability of the ozone system to obtain removal efficiencies and removal rates
for (a) total organics, and (b) chlorinated organic compounds as functions of inlet concentra-

“tion, catalyst bed hydraulic residence time, and ozone concentration.

Demonstrate the real-world operating characteristics of a catalyzed ozone treatment system
for groundwater pump-and-treat applications.

Quantify the cost and performance data for the catalyzed ozone treatment system under field
conditions encountered at McClellan AFB, comparing the capital and operating costs to those
of conventional treatment technologies.
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*  Verify that the treated effluent from the system meets applicable regulatory requirements for
discharge to publicly owned treatment works and surface waters.

To meet those project objectives, individual measurements must meet particular quantitative QA
objectives (QAOs) for precision, accuracy, method detection limits, and completeness, as well as
qualitative QAOs for comparability and representativeness. Below are the QC samples that will be
analyzed to assess the quality of the data for the EC system demonstration.

* Collect and analyze ten percent of the samples as field blanks to evaluate the potential for
contamination from ambient conditions or sample collection techniques.

* Collect and analyze ten percent of the samples as field duplicates to assess the homogeneity
of samples received by the laboratory as well as the homogeneity of contaminants in the
matrix. '

¢ Collect and analyze one trip blank per shipment to evaluate the potential for contamination

during shipment.

e Analyze method blanks, laboratory duplicates and control samples, matrix spikes, matrix
spike duplicates, and surrogate spikes as required by the specific analytical methodology to
determine if QA goals established for precision and accuracy are met for off-site laboratory
analyses.

The data generated during the demonstration will be used primarily to assess the effectiveness of the EC
system process technology for treating McClellan AFB's extracted groundwater. All on-site analyses
(pH, Mn, and Fe) will be produced as screening data. All off-site analytical laboratory measure of VOC
concentrations, TOC/TIC, TDS, TSS, BODs, ozone, trihalomethanes (THM), chloride, alkalinity, and
COD, will produce definitive data.

QAOs have been established to quantitatively evaluate the criteria of precision, accuracy, and
completeness. The evaluation of these criteria for definitive data will be based upon sample duplicates,
matrix spikes, matrix spike duplicates, and surrogates. The criteria for precision, accuracy, and

- completeness for all validated data will follow the guidelines established in Section 4.0 of the Basewide

QAPP. Evaluation of method detection limits (MDLs) will be in accordance with the procedures outlined
in Appendix B to Part 136, "Definition and Procedures for the Determination of Method Detection Limit -
Revision 1.1," 40 Code of Federal Regulations (CFR) 136, (1984). Table 8-2 summarizes data quality
acceptance criteria and practical quantitation limits (PQLs) for both liquid- and vapor-phase VOCs as

presented in the basewide QAPP. The data quality acceptance criteria for completeness for the project
will be 95%.

The PQLSs presented in Table 8-2 were originally developed for the Basewide QAPP. The RWQCB has
issued lower PQLs in association with the NPDES permit. URSG has identified one laboratory, APPL,
able to meet the revised PQLs for the contaminants of concern at McClellan AFB, while still complying
with the calibration requirements of the Basewide QAPP. A technical memorandum providing additional
details is contained in Appendix I.
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Table 8-2
DATA QUALITY ACCEPTANCE CRITERIA
Analysis Compound LCS % Rec|MS % Rec| MS/MSD [FD RPD| PQL | Notes
Rec (ppb)
EPA Acetone 32-180 32-180 <27 <30 10.0
82608 Benzene* 75132 [75-132 =10 <30 10

Bromobenzene* 50-150 50-150 <30 <30 1.0
Bromochloromethane? 50-150 50-150 <30 <30 - 1.0
Bromodichloromethaness 61-143 61-143 <16 <30 1.0
Bromoform 62-126 62-126 <17 <30 1.0
Bromomethanes 30-110 30-110 <31 <30 1.0
n-Butylbenzene* 50-150 50-150 <30 <30 1.0
sec-Butylbenzene® 50-150 50-150 <30 <30 1.0
tert-Butylbenzene? 50-150 50-150 <30 <30 1.0
Carbon tetrachloridec 70-140 70-140 <10 <30 1.0][a]
Chiorobenzeness 74-145 74-145 <12 <30 1.0
Chioroethane 50-150 50-150 <30 <30 1.0
Chloroforme 66-167 66-167 <16 <30 1.0
1-Chlorohexanet 50-150 50-150 <30 <30 1.0{[b]
Chiloromethane® 13-110 13-110 <42 <30 1.0
2-Chlorotoluene? 50-150 50-150 <30 <30 - 1.0)
4-Chlorotoluene? 50-150 50-1560 <30 <30 1.0
Dibromochloromethanec 69-149 69-149 <13 <30 1.0
1,2-Dibromo-3-chloropropane* 50-150 50-150 <30 <30 1.0J[a]
1,2-Dibromoethane? 50-150 50-150 <30 <30 1.0{[b]
Dibromomethane ¢ 50-150 50-150 - }<30 <30 1.0
1,2-Dichiorobenzene ¢ 50-150 50-150 <30 <30 1.0
1,3-Dichlorobenzene ¢ 50-150 50-150 <30 <30 1.0
1,4-Dichlorobenzene ¢ 50-150 50-150 <30 <30 1.0
Dichlorodifluoromethane ¢ 50-150 50-150 <30 <30 5.0
1,1-Dichloroethanec 59-139 59-139 <23 <30 1.0
1,2-Dichloroethanes 58-144 58-144 <26 <30 1.0{[a]
1,1-Dichloroethenece 51-145 51-145 <26 <30 1.0{[a]
cis-1,2-Dichloroethene? 50-150 50-150 <30 <30 1.0
trans-1,2-Dichloroethenec 63-141 63-141 <24 <30 1.0
1,2-Dichioropropanec 72-135 72-135 <12 <30 1.0
1,3-Dichloropropane 50-150 50-150 <30 <30 1.0
2,2-Dichloropropanet 50-150 50-150 <30 <30 1.0
1,1-Dichloropropene? 50-150 50-150 <30 <30 1.0
cis-1,3-Dichloropropene® 73-119 73-119 <14 <30 1.0|[a]
trans-1,3-Dichloropropene® 17-137 17-137 <22 <30 1.0|[a]
Ethylbenzene® 74-144 74-144 <12 <30 1.0
Hexachiorobutadiene® 50-150 50-150 <30 <30 1.0
2-Hexanonet 50-150 50-150 <30 <30 5.0
Isoproplybenzene® 50-150 50-150 <30 <30 5.0([b}
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Table 8-2
DATA QUALITY ACCEPTANCE CRITERIA
Analysis Compound LCS % Rec|MS % Rec| MS/MSD |[FD RPD] PQL | Notes
Rec (ppb)
EPA p-Isopropyltoluene® 50-150 50-150 <30 <30 1.0
82608 Methylene chloride* 58-128  -|58-128 <21 <30 3.0
(Contd) Napthalene 50-150  |50-150 <30 <30 10
n-Propylbenzene* 50-150 50-150 <30 <30 1.0
Styrene? 50-150 50-150 <30 <30 1.0
1,1,1,2-Tetrachloroethane® 50-150 50-150 <30 <30 1.0
1,1,2,2-Tetrachloroethanes 66-157 66-157 <18 <30 1.0|[a]
Tetrachlorethenes 68-148 68-148 <1 <30 1.0
Toluenese 77-125 77-125 <12 <30 1.0
1,2,3-Trichlorobenzene® 50-150 50-150 <30 <30 1.0
1,2,4-Trichlorobenzene® 50-150 50-150 <30 <30 1.0
1,1,1-Trichloroethanec 57-145 57-145 <27 <30 1.0
1,1,2-Trichloroethanes 73-123 73-123 <25 <30 1.0
Trichloroethenese 75-120 75-120 <11 <30 1.0
Trichlorofluoromethanes 43-152 43-152 <17 <30 1.0
1,1,2-Trichloro-1,2,2- 150-150 50-150 <30 <30 1.0
trifluoroethane
1,2,3-Trichloropropane® 50-150 50-150 <30 <30 0.5
1,2,4-Trimethylbenzene? 50-150 50-150 <30 <30 1.0
1,3,5-Trimethylbenzene? 50-150 50-150 <30 <30 1.0
p-Xylened 50-150 50-150 <30 <30 1.0
m-Xylene? 50-150 50-150 <30 <30 1.0
o-Xylene? 50-150 50-150 <30 <30 1.0
Viny! chloridec 37-146 37-146 <35 <38 1.0{[g]
TO-14 Benzene 76-124 NA' NA! <50 2.0
Bromomethane 76-124 NA! NA' <50 2.0
Carbon Tetrachloride 76-124 NA' NA' <50 2.0
Chlorobenzene 76-124 NA! NA! <50 2.0
Chloroethane 76-124 NA! NA! <50 4.0
Chloroform 76-124 NA' NA' <50 20
Chloromethane 76-124 NA' NA! <50 4.0
3-Chloro-1-propene 76-124 NA! NA' <50 2.0
Chlorotoluene 76-124 NA' NA' <50 0.50|[h]
1,2-Dichlorobenzene 76-124 NA' NA' <50 2.0
1,3-Dichlorobenzene 76-124 NA! NA’ <50 2.0
1,4-Dichlorobenzene 76-124 NA! NA! <50 2.0
Dichlorodifluoromethane (Freon® [76-124 NA' NA' <50 2.0
12)
1,1-Dichloroethane 76-124 NA' NA! <50 2.0
1,2-Dichloroethane 76-124 NA' NA' <50 2.0
1,1-Dichloroethene 76-124 NA NA! <50 2.0
cis-1,2-Dichloroethene 76-124 NA! NA' <50 2.0
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Table 8-2

DATA QUALITY ACCEPTANCE CRITERIA

Analysis ' Compound LCS % Rec|MS % Rec| MS/MSD {FD RPD| PQL [ Notes
Rec (ppb) ,
TO-14 - |[trans-1,2-Dichloroethene 76-124 NA' NA' <50 2.0|[h]
(Cont'd) 1,2-Dichloropropane 76-124 NA! NA' <50 2.0

cis-1,3-Dichloropropene 76-124 NA' NA' <50 20
trans-1,3-Dichloropropene 76-124 NA! NA! <50 2.0
1,2-Dichloro-1,1,2,2- 76-124 . |NA NA <50 2.0
tetraflouroethane (Freon® 114) _
Ethylbenzene 76-124 NA' NA' <50 2.0
Ethylene dibromide 76-124 NA' NA' <50 0.50[
Heptane 76-124  |NA NA <50 0.50][h]
Hexachlorobutadiene 76-124 NA' NA' <50 4.0
Methylene chloride 76-124 NA' NA' <50 2.0
Styrene 76-124 NA NA' <50 2.0|[h]
1,1,2,2-Tetrachloroethane 76-124 ~ |NA NA' <50 2.0
Tetrachloroethene 76-124 NA' NA' <50 2.0
Toluene 76-124 NA! NA' <50 2.0
1,2,4-Trichlorobenzene 76-124 NA! NA' <50 4.0
1,1,1-Trichloroethane , 76-124 NA! NA! <50 2.0
1,1,2-Trichloroethane 76-124 NA! NA' <50 2.0
Trichloroethene 76-124 NA! NA' <50 2.0
Trichloroflucromethane (Freon®  [76-124 NA' NA' <50 2.0
11) :
1,2,4-Trimethylbenzene 76-124 NA' NA' <50 2.0
1,3,5-Trimethylbenzene 76-124 NA' NA' <50 2.0
1,1,2-Trichloro-1,2,2-trifluoroethane |76-124 NA' NA' <50 2.0
(Freon® 113) :
Vinyl Chloride 76-124 NA' NA! <50 2.0
Xylene, o- 76-124 NA' ~INA <50 2.0
Xylenes, m- and p- 76-124 NA' NA' <50 2.0

a 5 ml purge volume. ,

b LCS limits will be used to identify matrix effects.

€ Minimum subset of analytes to be included in LCS.

d  No performance based specifications; limits to be used until data are available.

€ Minimum subset of analytes to be included in MS/MSD.

fIf different surrogates are used, laboratory-based limits will be used and shall have similar recovery limits. If limits of alter-

nate surrogates are not similar, then the surrogates documented here should be used.

g Did not meet a comparison criterion.
h  Estimated quantitation limit.
i Matrix spikes are not applicable to analysis of air samples.
FD Field duplicate )
LCS Laboratory control sample
MS/MSD Matrix spike/matrix spike duplicate
- NA Not applicable
RPD Relative percent difference .
NA Denotes not applicable
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Qualitative QAOs, comparability and representativeness, will be evaluated using methods described in
the Basewide QAPP. Quantitation limits for analytes not listed in Table 8-2 will be in accordance with
the Basewide QAPP. Specifically TSS limits are presented in Table 4-3 of the QAPP; VOC limits are
presented in Table 4-11a of the QAPP. The field QC samples to be collected are as follows:

* Field duplicates (field duplicate samples and collection duplicates) to indicate variations
caused by sampling techniques.

e Trip blanks to indicate contamination of samples during transport.

e Field blanks to indicate contamination introduced through ambient conditions.

8.5 ANALYTICAL PROCEDURES AND CALIBRATION
8.5.1 Analytical Procedures

All laboratory analyses will be performed according to the established methods, as described in the
Basewide QAPP and listed in Table 7-3. In summary, those methods are:

VOCs (water and GAC) by EPA Method SW8260B, Volatile Organics
TOC by EPA Method 415.2, as described in the Standard Operating Procedure (SOP) in
Appendix ]

TSS by EPA Method E160.2

pH by SW9040 (Electrometric) Method

Iron by HACH® TPTZ Method

Manganese by HACH® PAN Method

VOCs (vapor phase) by EPA Method TO-14

TDS by EPA Method 160.1

BODj5 by EPA Method 405.1

Chloride by EPA Method 300.0

COD by EPA Method 410.2

One GAC sample will be analyzed for adsorbed VOCs according to the Method SW5030A specifications
for analysis of soil samples using cold (4°C) methanol as the extraction solvent, as referenced by Method
SW8260B. Methanol extraction will be conducted in the field at the time of sampling according to
McClellan AFB SOP No. McClellan AFB - 026 (Radian 1997a). This method for GAC analysis will first
be verified using GAC samples spiked with known quantities of target VOCs. If this method is not
appropriately validated for GAC samples, an alternate SOP will be developed using another extraction
solvent.

8.5.2 Calibration Procedures and Frequency

All field and laboratory instruments will be calibrated according to manufacturers' specifications. All
laboratory instruments will be calibrated in accordance with the McClellan AFB SOP for instrument
calibration. Calibration will be performed prior to initial use and after periods of non-use. A record of
calibration will be made in the field log book each time a field instrument is calibrated. A separate log
book will be maintained by laboratory QA personnel similarly for laboratory instrumentation.

8.5.3 Process Measurements

The URSG instruments used to measure process parameters (e.g., pH, etc.) will be calibrated in
accordance with manufacturers' instructions. Flow measuring devices will not be calibrated if calibration
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requires the instruments to be sent back to the manufacturer. All other manufacturer-recommended
checks of the flow instruments will be performed. The accuracy of the inlet water flow meter will be
checked by using a stopwatch to measure the amount of time required to fill a pre-calibrated 5-gallon
bucket; the flow rate will then be calculated and compared to the flow meter readings and a correction
factor determined. The flow totalizer reading will also be compared to the total volume discharged to the
5-gallon bucket. The instruments will be calibrated at the start and completion of the demonstration. The
pH probe will be calibrated daily during the demonstration.

8.5.4 Field Measurements
Calibration curves or checks for all field measurements conducted using field instruments will be
performed according to the manufacturer's instructions. A log that documents problems experienced with

any instrument, corrective measures taken, battery replacement dates, when used, and by whom, will be
maintained for each meter.

8.5.5 Laboratory Measurements

Laboratory calibration procedures will follow the specifications outlined in Section 10.1 of the Basewide
QAPP.

8.6 DATA REDUCTION, VALIDATION, AND REPORTING

This section describes procedures for reducing, validating, and reporting data. These procedures follow
the requirements in Sections 9.0 and 11.0 of the Basewide QAPP. All validated analytical data generated

‘within the off-site laboratories will be checked for accuracy and completeness by laboratory and project

personnel. Records will be kept throughout the analytical process, during data generation, and during
reporting so that adequate documentation to support all measurements is available. Record keeping, data
reduction, validation, and reporting procedures are discussed in this section.

8.6.1 Data Reduction

Data reduction will follow the requirements contained in the SW 846 and EPA analytical methods cited in
Subsection 8.5.1. Reduction involves the reformatting of data to present the desired end-product, i.e., the
concentrations of the contaminants. Reformatting will involve the process of performing calculations on
the raw data and presenting all values in appropriate units.

The responsibility for data acquisition and reduction of raw data resides with the analysts who perform
the analysis. Raw data for the quantitative VOC analytical procedures used during this project will
consist of peak areas for surrogates, standards, and target compounds. Analytical results will be reduced
to concentration units appropriate for the medium being analyzed: ug/1 for water samples, ppm for vapor

'samples.

8.6.2 Data Validation

Data validation involves a review of the QC data to identify and qualitative, unreliable, or invalid
measurements. As a result, it will be possible to determine which samples, if any, are related to out-of-
control QC samples. Laboratory data will be screened for inclusion of and frequency of the necessary
QC supporting information, such as detection limit verification, initial calibration, continuing calibration,
duplicates, matrix spikes, surrogate spikes, and the method and preparation blanks. QC supporting
information will be screened to determine whether any datum is outside established control limits. If out-
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of-control data are discovered, appropriate corrective action will be determined based upon QC criteria
for precision, accuracy, and completeness. Any out-of-control data without appropriate corrective action
will be cause to qualify the affected measurement data.

8.6.3 Data Reporting

Data and information generated during the demonstration will be summarized in a Technology Applica-
tion Analysis Report (TAAR), to be submitted at the completion of the project. QA/QC analysis reports
will be generated by laboratory personnel as a product of validation procedures described above. All de-
finitive data analyses will be accompanied by QA/QC data packages as described in the Basewide QAPP.
The results from the QA/QC samples will be included in the TAAR, however CLP-type data validation
packages will not be included. The ultimate data set produced for project use will consist of all values re-
ported in appropriate units flagged with respective data qualifiers for entry into the project database. All
sample results with concentrations between the instrument detection limit and the quantitation limit will
be reported. These analytical results will be qualified as estimates and flagged with a “J”.

All samples and sample extracts will be retained by the laboratory for 6 weeks following data package
submittal.

8.7 INTERNAL QUALITY CONTROL CHECKS
8.7.1  Quality Control Samples

Internal QC data provide information for identifying and defining qualitative and quantitative limitations
associated with measurement data. Analysis of laboratory QC samples will provide the primary basis for
quantitative evaluation of analytical measurement data quality. Method blanks, laboratory duplicates,
matrix spikes, and matrix spike duplicates to determine if QA goals established for precision and
accuracy will be met by the analytical laboratory.

The number, type, and frequency of off-site laboratory QC samples will be dictated by the SW846 or
EPA methods used by the off-site laboratories. The SW846 and EPA methods shown in Table 7-3
specify the number and types of laboratory QC samples required during routine analysis. This
information will be supplied with the data package provided by the laboratory.

8.7.2  Split Samples for Off-Site Laboratory Analysis

Ten percent of the water samples for VOC analysis (using EPA Method 8260B) during the laboratory-
scale test conducted by EPS will be collected in duplicate and also analyzed by C&T; the water samples
for VOC analysis collected during the optimization and operation tests will be sent to C&T with 10
percent of those samples collected in duplicate and sent to APPL. The samples will be collected
according to the methods outlined in the Basewide QAPP. Results from the EPS and C&T laboratories
will be compared for precision. The QA objective for precision will correspond to the QA objectives for
field duplicates listed in the Basewide QAPP.

8.7.3 Sample Documentation
The on-site field engineer will coordinate with the off-site laboratories for shipment and receipt of sample
bottle, coolers, ice packs, COC forms, and custody seals. Upon completion of sampling, the COC will be

filled out and returned with the samples to the laboratory. Evidence of collection, shipment, laboratory
receipt, and laboratory custody until disposal must be documented. Documentation will be accomplished
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through a COC record that records each sample and the names of the individuals responsible for sample
collection, transport, and receipt. Sample custody will be initiated by field personnel upon collection of
samples. ‘

8.7.4 Sample Identification

A discrete sample identification number will be assigned to each sample. The number will consist of six
digits: two digits for the condition number, two digits for the sample point, and two digits for the sample
number. For example the first condition, third sample point, second sample would have the number 01-
03-02. These discrete sample numbers will be placed on each sample container and will be recorded,
along with other pertinent data (such as use of a preservative) in a field notebook dedicated to the project.
For blind samples, the sample location will be recorded in the field notebook along with a note indicating
that the sample was submitted to the laboratory as a blind sample. Also, the sample label will contain the
following information: '

Sampler's initials
Analysis requested
Date of collection
Time of collection
Preservation (if any)

Chain-of Custody Forms

The URSG COC record is-shown in Figure 7-3. The off-site laboratory will supply their own COCs with
sample bottles/SUMMA® canisters that are shipped to the site for sample collection. All samples col-
lected for off-site analysis will be physically inspected by the field engineer or field services manager
prior to shipment. The COC will be signed by each individual who has the sample in their possession.

Laboratory Sample Receipt

Following sample receipt, the laboratory manager will document sample condition and processing steps
applied to the sample per requirements in the Basewide QAPP.

8.8 PERFORMANCE AND SYSTEM AUDITS

Performance Audits. The analysis and data-gathering segments of the EC system demonstration will be
checked during performance audits, which may include submitting blind performance evaluation (PE)
samples to the laboratories, as necessary throughout the course of the project, to evaluate the
effectiveness of each laboratory's QC program. Results of the PE samples will be recorded and compared
with routinely-obtained data. A PE sample will be randomly dispersed among samples awaiting analysis
to check the analytical procedures.

System Audits. An on-site system audit is a qualitative review that checks that the QC measures outlined
in the QAPP are in use; it is a general overview of the whole quality system for the project. A field audit
will be conducted on-site at the start of the project and a laboratory audit will be conducted at a point
during the field demonstration portion of the program by the URSG QA manager or project manager.
Required record keeping following the laboratory audit shall document that all lots were reviewed in the
audit report. The audit report shall also identify any deficiencies that were noted. A copy of the audit
report shall be included in the final report as an appendix.
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8.9 CALCULATION OF DATA QUALITY INDICATORS

The indicators of precision, accuracy, representativeness, completeness, and comparability are defined
according to the methods presented in the Basewide QAPP.

8.10 CORRECTIVE ACTION

Corrective action procedures will not deviate from those presented in the Basewide QAPP.
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9.0 SITE-SPECIFIC HEALTH AND SAFETY PLAN

9.1 INTRODUCTION

This site-specific health and safety plan (SHSP) defines the health and safety (H&S) requirements for
URSG personnel during the completion of tasks and activities associated with the treatability
demonstration for the EC system located at Site IC 29,

The SHSP contains information that is applicable to all or most H&S issues related to the EC system
demonstration, and subsurface soil and groundwater contaminants associated with Site IC 29, including:
field activities and treatment system operations, personnel responsibilities, site hazards, PPE and controls,
personal monitoring requirements, site .control, decontamination procedures, and emergency response
plan. This SHSP presents additional information not addressed in the McAFB Basewide HSP which is a
subsection of the McAFB SVE Removal Action Work Plan (RAWP) (URSG 1996a), or the McAFB Site
IC 31 SHSP Addendum (URSG 1997). All field team members will be required to read these SHSPs and
sign a statement to the effect. Copies of all 3 plans will be maintained at the test site.

The SHSP defines site-specific field activities and personnel, chemical and physical hazards unique to the
system to be operated at the Site IC 29/IC 31 treatability demonstration work site, hazard control
measures (PPE, engineering), personal monitoring requirements, and emergency response protocols. The

‘requirements and protocols specified in the SHSP take precedence over those presented in the HSP.

Nevertheless, neither the Basewide HSP, IC 31 SHSP Addendum, nor this SHSP are stand-alone
documents; all three documents contain important information and represent the H&S program
for the work site.

9.2 BACKGROUND
9.2.1 Technology Description

The EC system, as discussed previously, uses ozone and activated carbon as a catalyst to remove organic
groundwater contaminants, such as halogenated VOCs, or chlorinated aliphatics (e.g., TCE, DCE, PCE,
TCA). Ozone is bubbled into the groundwater and both the ozone and groundwater contaminants are
adsorbed onto the C1000 catalyst. Contaminated groundwater is pumped from several Site IC 29 wells
into a 264-gallon holding tank near the EC system trailer. The water is then pumped into one of two
reactor chambers located inside the trailer. The reactor chamber contains the activated carbon catalyst
which provides the substrate for the oxidation/reduction action. Ozone is generated in an ozone generator
from liquid oxygen which is stored outside the trailer in two D45 containers (450 pounds). The ozone is
pumped into the reactor where it decomposes into oxygen radicals that react with (oxidize) the adsorbed
contaminants. The reaction products desorb from the catalyst surface. The reaction can result in the
complete mineralization to HpO, CO», and inorganic ions (i.e., chloride [CI-]) which react with minerals
in the water (Na™1, Fe*2) to form chloride salts (NaCl, FeClp). The treated water is discharged to the
McClellan AFB IWTP. Ozone not used during the process is off-gassed into a thermal ozone destruction
unit. All CO7 and any residual ozone or VOCs are vented to the atmosphere through a 12-foot high stack
attached to the EC system trailer.

Ozone concentrations are monitored both within the enclosed treatment system, inside the trailer, and at
the stack. The system shuts down automatically if ozone concentrations exceed predetermined optimal
levels. The ozone detection monitors will be set-to activate shut down at ozone concentrations of 0.15
ppm, unless local OSHA requirements differ. _
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9.2.2 Site IC 29 Description

Site IC 29 is a 9-acre area located in the southeastern segment of McAFB and the north-central area of
OU A, consists of six sites. Data gathered during Phase I RI groundwater sampling indicated that Site IC
29 contaminants were likely contributors to groundwater contamination. Halogenated VOCs, principally
TCE (8,600 pg/L), cis-1,2-DCE, carbon tetrachloride, chloroform, and 1,1-DCE, as well as benzene,
exceeded drinking water MCLs. TCE was also detected at 14,000 ug/L in MW 224 located west of
Building 355.

The most current groundwater data from Site IC 29, indicates that the principal VOC detected was TCE
at a concentration ranging from 4,000 to 8,400 ppm, the other VOCs included carbon tetrachloride
ranging from 92 to 320 ppm, 1,1-DCE ranging from 100 to 150 ppm, chloroform ranging from 98 to 230
ppm, and cis-1,2-DCE ranging from 66 to 120 ppm. This data is reported on a monthly basis by Radian
International (Radian, 1997, 1998).

9.2.3 Purpose of Field Activities

URSG field personnel will be responsible for operating the EC system during installation, optimization,
operation and demobilization (total 16 weeks) to demonstrate its treatment effectiveness on contaminated
Site IC 29 groundwater. EPS, assisted by Welch Electrical (to make the utility connections) and URSG
personnel, will be responsible for the initial setup of the system; verifying all connections to utilities, in-
fluent and effluent piping, and liquid oxygen; and ensuring that all components of the system are func-
tioning properly. Thereafter, URSG personnel will be responsible for operating and monitoring the EC
system, collecting influent and effluent samples, and monitoring work areas (trailer and work site).

Table 9-1 provides a list of the H&S equipment that will be used or immediately available at the work site
during the course of field activities. '

9.3 FIELD PERSONNEL

URSG field personnel responsible for the operation of the EC system at the Site IC 29 work site are
identified below. Their responsibilities are addressed in the HSP (Basewide RAWP Subsection 8.3) and
Section 12 of this WIP.

Team Member Title
Sarabjit Singh Program Manager
Steven Touchi Project Manager
Chris Goodrich Field Services Manager, Site Safety Coordinator (SSC)
Scott Romine Project Engineer, Field Operations Coofdinator (FOC)
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Table 9-1

Section No. 9.0

HEALTH & SAFETY EQUIPMENT CHECKLIST

Personal Protective Equipment (per person)

X

X

>

>

>

>

>

>

>

>

>

Air-purifying respirator (full- and
half-face)

Monitoring/sampling equipment

vapor/acid gas-HEPA)
Safety boots
Chemical-resistant boots

Chemical-resistant coveralls
(Saranex®, polyethylene)

Hard hat
Face shield

1
Cartridges (organic vapor/acid gas
[yellow]; or combination organic 1
1
10 ea
(PVC/nitrile, neoprene, butyl)
1
Coveralls (Tyvek® or cotton) 1
Latex gloves (not to be used as
10

chemical-resistant gloves)

Nitrile gloves (22 mil., 15 mil., 11
mil)

Safety goggles

Ear plugs

Ear muffs

Chemical-resistant boot covers
(neoprene or butyl)

Misc. PPE/First Aid and Emergency

Equipment

:

et

>

Notes:

><~—4
o

TBD

Emergency shower/eyewash
First aid kit

Drinking water

Fire extinguisher (10 pound UL
Rating 4A:80B:C)

Portable air horn

Cellular phone

Site control equipment: fencing
(surrounding work site), cones,

barricade tape, placards, signs, etc.

Quantity of items needed.

Radiation detector

Oxygen level/CGI

OVA

Ozone monitor/sensor

PID

Aerosol monitor

Draeger® short-term colorimetric
detector tubes (ozone [SKC # 800-
33181]; TCE [SKC #800-28541])
Bellows pump

Sound level meter

Personal sampling pump

Sorbent tubes specify

type(s): )

Passive dosimeters/diffusion tubes
(ChromAir® ozone colorimetric
badges — Labsafety)

Windsock, wind cone (with 4" or
appropriate dia. Pipe)

Decontamination Equipment

Tub
X Deionized water
Garbage can w/liner
X Buckets (10 gallons)
X Plastic garbage bags
55-gallon drums
X Brushes
X Hand pressurized portable water
sprayer
X Detergent (Liquinox®, Alconox®)
X Paper towels
1 Table
Benches
Other (specify)

Item is necessary, yet total quantity will depend on the usage rate.

To be determined.
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The demonstration will be conducted under the auspices of URSG's Corporate health and Safety Team.
The team is managed by Mr. Mark Litzinger, C.I.H. Since the demonstration will be coordinated out of
URSG's Sacramento office, Mr. Jerry Hinck will serve as the local H&S officer who works under the
direction of Ms. Mary Lou Sullivan, C.I.H. URSG's Manager of H&S for URSG's Western Region. Mr.
Chris Goodrich, as the field service manager, will also serve as the Site Safety Coordinator (SSC),
reporting to Mr. Hinck. The H&S organization chart is presented in Figure 9-1.

9.4 TRAINING/MEDICAL SURVEILLANCE REQUIREMENTS

Training/medical surveillance requirements are addressed in the HSP (Basewide RAWP Subsection 8.4).
Specifically for the demonstration:

Pilot Plant Orientation - EPS instructed (includes basic H&S by URSG)
Attendees: URSG and Air Force Field Personnel

Pilot Plant Operations - EPS instructed (includes comprehensive H&S by URSG)
Attendees: URSG Field Personnel

Pilot Plant Sample Collection - EPS instructed

Attendees: URSG Field Personnel

9.5 HAZARD ASSESSMENT
9.5.1 Physical Hazards

Temperature Extremes. Heat and cold stress hazards and controls are discussed in the HSP (Basewide
RAWP Subsection 8.5.2). Although strenuous activities, particularly in impermeable clothing, are not
anticipated during the 10-week system treatability test, personnel will be monitored and the work
schedule adjusted as necessary during periods of elevated ambient temperatures (30°C or 85 degrees

fahrenheit [°F]) or humidity. Activities requiring strenuous labor will, whenever feasible, be scheduled
during morning hours.

Although exposure to frequent sub-freezing temperatures is unlikely, cold stress may be an occasional
concern when temperatures dip below 4°C (40°F). To help lessen or ease the effects of cold, personnel
will be instructed to wear adequately insulated/layered clothing and maintain a change of clothing on-site
during periods of inclement weather. All field personnel are provided with rain suits but will be advised
to change immediately if clothing gets wet or damp. Since a centrally-located field trailer will be
available near the work site, personnel will have a warm sheltered area available for periodic breaks.

Adverse Weather. The SSC, in consultation with the PM or FOC, will determine if outdoor field
activities can be continued in a safe manner. In the event of high winds, electrical storms, heavy rain, or
visibility-impairing conditions, outdoor activities will be terminated and field personnel will remain
inside the trailer until conditions improve. Some outdoor activities may be permitted during inclement

weather (rain, wind) but personnel must be alert to possible slip-trip-fall-hazards, and must limit activities
to safe areas at ground level.
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Figure 9-1

HEALTH & SAFETY ORGANIZATION CHART

Health and Safety

Mark Litzinger C.I.H.

Corporate Director of
Health & Safety

Mary Lou Sullivan C.LH.

Western Region
Health & Safety Manager

Jerry Hinck

Office Health & Safety
Coordinator

Chris Goodrich

Field Services Manager/
Site Safety Coordinator
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Noise. Noise level monitoring, and control measures defined in the HSP (Basewide RAWP Subsections
8.5.2 and 8.6.3) apply to the EC system and the work site. The blower system at the adjacent Site IC 31
SVE system is housed in a noise attenuating enclosure. Consequently, noise levels generated at the work
site are not expected to exceed 80 A-weighted scale decibels (dBA).  Aircraft operations
(landings/takeoffs), the major noise source at the work site, are expected to continue during field
activities. Consequently, field personnel are encouraged to wear their hearing protection throughout the
work day.

Explosive/Flammable Atmospheres. The SSC or SSC-designee will monitor the trailer and the work site
for the presence of potentially explosive/flammable atmospheres in accordance with the HSP (Basewide
RAWP Subsection 8.6.3). Since liquid oxygen will be stored on site and ozone generated and used in the
system, the trailer, pipeline connections, and outdoor air will be regularly monitored with ozone monitors
and combustible gas indicators for potentially explosive/flammable atmospheres.

Appropriate placards and signs will be posted at the work site to prohibit smoking, open flames, or other
combustion sources.

Slip, trip, fall hazards. The SSC will ensure that field personnel observe proper site control measures,
safe work practices, and keep the trailer and work site free of obstructions. Safety briefings, at a
minimum, are to be held on a weekly basis to identify specific areas of concern (e.g., unstable structures,
slippery surfaces, protruding pipes) and to specify work practices and controls necessary to avoid or deal
with the hazards. The SSC will ensure that field personnel involved in collecting stack gas samples or
otherwise using the scaffold are informed of the potential hazards. Non-skid mats, runners, pallets or
other appropriate equipment will be used to control slippery surfaces.

* Electrical Hazards. Electrical hazards are discussed in the HSP (Basewide RAWP Subsection 8.5.1).

Additional safety guidelines to be implemented at the system trailer and work site include the following:

* Lockout/tagout procedures will be implemented during maintenance, servicing,
troubleshooting, or other activities conducted on equipment/machinery whose unexpected
activation could pose a hazard.

* Electrical repairs on energized equipment are to be left to electricians and qualified personnel
trained to avoid electrical hazards while working on exposed energized parts. When it is
absolutely necessary to test energized circuits, the SSC will ensure personnel don appropriate
PPE (e.g., rubber gloves, rubber-soled boots, rubber mats, tools with insulated handles),
follow manufacturer's operations manual and other specified requirements for the piece of
equipment, and remove metal jewelry, watches, or other metals that could act as a conductor.

* Use of extension cords should be avoided unless absolutely necessary; if used, inspect before
each use; never use a cord that appears damaged, defective, or non-waterproof;, never use a
plug that does not match the receptacle (i.e., two-prong in a three-prong) or modify a plug.

e All electrical equipment and wires are to be carefully inspected to make sure they are
appropriate for the intended use (voltage/current capacity), have proper grounding,
insulation, and tight connections.

® Keep the work area and electrical equipment clean and dispose of potentially flammable

materials or wastes (oily rags, paper, etc.).

MSW-1:\68003\WIP\FINAL\FINAL.DOC Printed on Recycled Paper




0 3 N W LN

10
11
12

13
14
15
16
17
18
19
20
21

22

24

25
26
27
28

29
30
31
32
33
34
35
36

37

38
39
40
4]

Final Work Implementation Plan Section No. 9.0
Catalytic Ozonation of Contaminated Groundwater 07/31/98
URS Greiner, Inc. - California Page 9-7

e Ensure that outlets, circuits, and motors are not overloaded.

Overhead Hazards. Falling objects or overhanging structures are commonly encountered overhead
hazards. The outdoor work zone will be designated a hard hat area. All personnel and visitors will be
required to wear hard hats in these areas. The SSC will ensure that appropriate warning signs or placards
are visibly displayed in all areas of the designated work zone subject to overhead hazards, and at work
site entry points. Whenever feasible, obstructions or overhanging structures encroaching commonly used
areas posing potential safety hazards will be covered with sufficient padding to protect personnel from
possible injury. ' ‘

Other Hazards. Field personnel may be exposed to other safety hazards such as skeleto-musculature
injuries (i.e., strains, sprains, muscle pulls, etc.), tool and equipment hazards, UV radiation (sunburn), and
biological hazards (e.g., insect bites). These hazards and appropriate control measures are addressed in
the HSP (Basewide RAWP Subsection 8.5.2). '

Liquefied oxygen will be stored outside the EC treatment trailer in D45 cylinders. A maximum of two
cylinders will be stored in an upright position, chained to a rack designed for this purpose. One cylinder
will be used to feed gas-phase oxygen to the ozone generator, while the other cylinder will be on stand-by
as a back-up source. The Material Safety Data Sheet (MSDS) for the oxygen and the site specific spill
plan are presented in Appendices K and L respectively and will be posted inside the EC treatment trailer.
The handling of liquid oxygen is governed by Title 8 of the General Industrial Safety Orders which
mandates that when oxygen is stored as a liquid, a non-combustible surface shall be provided in an area
extending at least 3 feet from points at ground level upon which leakage of liquid oxygen might fall
during operation of the system.

9.5.2 Chemical Hazards

URSG field personnel could be exposed to potential chemical hazards during the 16-week EC system
treatability test operations and monitoring/sampling activities as a result of:

System piping or reactor leaks or uncontrolled vapor/gas releases inside the trailer.
Leaks in the influent water feed piping or sampling ports.

Leaks in the ozone generator or ozone piping inside the trailer.

Residual ozone or VOCs in the system off-gas emissions.

Table 9-2 provides a list of the potential chemical hazards at the treatment system trailer or work site and
the permissible airborne levels to which workers may be repeatedly exposed without adverse health
effects. The list includes only the most common groundwater contaminants previously detected at IC 29
and chemicals related specifically to the treatment system. The table presents the most stringent
permissible exposure levels (PELs), short-term exposure limits (STELSs), concentrations considered
immediately dangerous to life or health (IDLH), ionization potential of each chemical (to be used as a
guideline for selecting the appropriate monitoring instrument), and identifies Proposition 65 chemicals
known to the state of California to cause cancer that were detected at Site IC 29. '

9.5.3 Cryogenic Hazards

Cryogenic liquids pose several safety concerns in addition to frostbite from extreme cold. Spills of
cryogenics rapidly vaporize, producing a gas that is initially significantly more dense than air. In the case
of cryogenic oxygen, this can result in a potential overexposure hazard to oxygen in pits, vaults, and
enclosed spaces. Given sufficient time, the released oxygen gas reaches equilibrium with its
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surroundings and disperses throughout the available space. During the equilibration period, oxidizable

compounds should be kept from contact with the released oxygen.
Personnel handling, connecting, or disconnecting the D45 cylinders should wear a face shield, thermal
apron, and protective gloves at all times when in contact with the cylinders. :
Table 9-2
| POTENTIAL CHEMICAL HAZARDS
‘ AIRBORNE EXPOSURE LIMITS
\
| Photoionization
Potential®
Contaminant PEL® STEL® IDLH® (eV)
VOLATILE ORGANIC COMPOUNDS (V OCs) (ppm)
Benzene * 1 S 500 9.25
Ca, skin
Carbon tetrachloride * 2 200°¢ 200 11.47
Ca, skin Ca
Chloroform * 2 2 1,000 11.42
' Ca
1,1-Dichloroethene 1 NE ~ NE 10.00
(vinylidene chloride) ’
cis-, trans-1,2-Dichloroethene 200 NE 1,000 9.65
Freon® 113 1,000 1,250 2,000 11.99
(1,1,2-trichloro-1,2,2-trifluoroethane)
Trichloroethene * 25 200 1,000 9.45
(TCE) Ca
Non-methane hydrocarbons 300 500 NA NA
(gasoline) (gasoline)
INORGANICS (ppm)
Ozone i 0.1 | 0.3 | 5 | 12.52

Notes:

(a) Most stringent of the federal Occupational Safety and Health Administration (OSHA) or California (Cal/))OSHA
Permissible Exposure Limits (PELs) (29 CFR §1910.1000; 8 CCR §5155).

(b) STEL (Short-term exposure limit); OSHA and Cal/OSHA 15-minute time-weighted average (TWA) concentration that
should not be exceeded unless otherwise noted. :

(c) IDLH (Immediately dangerous to life or health). National Institute of Occupational Safety and Health (NIOSH) values
represent the maximum concentration from which one could escape within 30 minutes without a respirator and without
experiencing any escape-impairing or irreversible health effects (NIOSH 1994). .

(d) lonization potential (IP) provided as guideline for selection of a photoionization (PID) ultraviolet (UV) lamp, and to
identify detection limitation (e.g., compounds with IP electronvolt [eV] higher than the eV of the probe lamp will not be
ionized [i.e., not detected]).

* Chemical known to the state of California to cause cancer (22 CCR §12000).

C Ceiling limit; OSHA and Cal/OSHA concentrations that must not be exceeded during any part of the workday.

skin  "Skin" notation indicates potential for dermal absorption.

Ca NIOSH (1994) recommends substance be treated as a potential human carcinogen and exposures reduced to lowest
feasible concentration.

NA  Not available or applicable.

NE  No level established.

ppm  Parts per million by volume
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TCE is the most prevalent VOC contaminant in Site IC 29 groundwater. Although unlikely, exposure to
TCE or other VOCs through inhalation could result if vapors are released into the breathing space during
sampling activities at the EC system sampling ports, vented in the system off gas through the stack, or
through leaks in the enclosed groundwater feed pipes, treatment system piping, or reactors. The other
chemical hazard at the treatment system trailer and work site is ozone. Exposure inside the trailer could
result through leaks in system piping, the reactor, or the ozone generator.

Although leaks or uncontrolled releases are highly unlikely in the contained EC system due to the
enclosed system and presence of interlocks that would shut down the system to curtail or prevent such

- occurrences. Nevertheless, site personnel should be aware of the hazards and common symptoms of

exposure to VOCs or ozone, such as drowsiness, headache, dizziness, loss of coordination, fatigue,
tremors, or irritation of the eyes, nose, or throat. Ozone and VOC levels in the trailer and work site will
be monitored throughout the 10-week field activities to determine potential exposures and the need to

“upgrade the level of PPE. The SSC, or SSC-designee, will monitor the trailer and work site in

accordance with HSP provisions (Basewide RAWP Subsection 8.6.3).

Dermal exposure to SVOCs, nonvolatile organics, dissolved VOCs, and inorganics in the groundwater or
treated effluent water, could occur during sampling activities. Otherwise, exposure to SVOCs and non-
volatile contaminants is unlikely unless construction (underground piping, utility connections, other
facilities, etc.) and other intrusive activities at the site generate potentially contaminated airborne
particulates and dust. Consequently, personnel collecting water samples will wear appropriate PPE,
including chemical-resistant gloves, and, if determined necessary by the SSC, rubber apron or coveralls
(Saranex®-coated Tyvek®), face-shield, and respiratory protection.

Health effects of the VOCs listed in Table 9-2 are presented in the HSP (Basewide RAWP Subsection
8.5). Ozone, a powerful oxidizing agent, is a colorless to blue gas with a very pungent odor. Prolonged
inhalation exposure can cause irritation of the mucus membranes and eyes. Exposure or contact with
elevated concentrations above approximately 2 ppm may cause severe irritation of the eyes and
respiratory tract, pulmonary edema, or chronic respiratory disease.

Certain chemical materials may be used to decontaminate reusable sampling equipment or as
preservatives for water samples. These chemicals may include methanol or hexane decontamination
solutions, and dilute acids (hydrochloric acid, nitric acid, sulfuric acid) prepared by and inserted into
sample containers by the analytical laboratory. URSG, in accordance with 29 CFR 1920.1200 (Hazard
Communication), will maintain MSDS at the treatment system trailer, work site, and/or URSG field
trailer for these and all other chemicals used during the system treatability test. Personnel are instructed
to refer to the MSDSs for information on the chemical hazards, PPE and special precautions, storage,
handling, spill/leak cleanup procedures, and other details about these chemicals. Copies of all MSDSs, as
discussed in the HSP (Basewide RAWP Subsection 8.5.1), will also be forwarded to McClellan AFB
(652 Medical Group) before hazardous materials are brought on to the work site.

9.6 PERSONAL PROTECTIVE EQUIPMENT AND CONTROLS

9.6.1 Level of Protection

Level D-modified PPE, as identified in the HSP (Basewide RAWP Subsection 8.6.2), will be worn as the
initial work uniform for field activities at the work site. Hard hats will not be necessary during operation
of the system within the trailer. '

MSW-I\68003\WIP\FINAL\FINAL.DOC Printed on Recycled Paper




AN W

00

]

11
12
13
14

15

16
17
18

19

20
21
22

24
25
26
27
28
29

31
32

33

35
36
37
38
39
40

Final Work Implementation Plan Section No. 9.0
Catalytic Ozonation of Contaminated Groundwater 07/31/98
URS Greiner, Inc. - California : Page 9-10

PPE for sampling events will be: Level D modified PPE, nitrile gloves, safety glasses with side shields or
goggles. PPE for operational changes will be: Level D modified PPE, safety glasses with side shields or

goggles.

Additional PPE will be maintained at the work site or URSG field trailer in the event potential eye,
dermal, or respiratory hazards are encountered or the level of protection requires upgrading to Level C.
This additional Level C PPE will include the following:

Rubber or neoprene safety boots

Saranex®-coated Tyvek® coveralls

Rubber aprons

Nitrile gloves

Face shield and safety glasses or goggles

Full- and half-face air-purifying chemical respirators with organic vapor/acid gas cartridges
and dust/mist prefilter, or combination organic vapor/acid gas/high efficiency particulate air
(HEPA) cartridges ‘ ‘

PPE for handling, connecting, or disconnecting the D45 cylinders will include:

¢ Face shield and safety glasses or goggles
e Protective gloves
e Thermal apron

9.6.2 Engineering/Administrative Control Measures

Field personnel will be instructed during safety briefings to be aware of potential chemical and physical
hazards and to inform the SSC or other supervisory personnel of unsafe conditions or hazards. The SSC
is responsible for ensuring that warning signs, placards, barriers, and appropriate site control measures
are in place before the onset of operations.

The treatment system includes certain interlocks and system monitors that would shut down the system
under predetermined conditions to curtail or prevent potentially dangerous conditions. In addition, an
ozone monitor is located within the system trailer to measure ozone concentrations within the enclosed
working area. The two D45 oxygen containers will be maintained and secured in a rack located outside
the system trailer. EPS will be responsible for ensuring that the oxygen containers are secured and all
piping is properly connected. URSG operational personnel will check the containers and piping on a
daily basis.

General safety rules as defined in the HSP (Basewide RAWP Subsection 8.6.2, Table 8-4) will be in
effect at the work site. These rules are designed to minimize potential work site hazards.

9.7 PERSONAL MONITORING/AIR SAMPLING

Monitoring equipment will include the direct reading instruments (DRlIs) and colorimetric detector tubes
identified in the HSP (Basewide RAWP Subsection 8.6.3) and included in the site-specific H&S
Equipment Checklist presented in Table 9-1. Action levels for the ozone detector, oxygen
level/combustible gas indicator (CGI), photoionization detector (PID), color detector tubes, and sound
level meter are presented in Table 9-3. If a PID with a 10.2 electron-volt (eV) probe lamp is used, certain
compounds with photoionization potentials (PIPs) exceeding that of the PID lamp may not be detected,
including carbon tetrachloride (PIP 11.47 eV), chloroform (11.42 eV), Freon® 113 (11.75 to 11.99 eV),
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and ozone (12.52 eV). Ozone will be monitored separately with an ozone detector. Due to the limitations
of the 10.2 eV probe, either an 11.7 eV lamp or flame ionization detector (FID) may be necessary. If the
11.7 eV PID is used, action levels identified for the PID in Table 9-3 and the HSP (see Basewide RAWP
Table 8-5) will still apply.

9.8 SITE CONTROL

The EC system trailer access, security, work zone establishment, site communication system, and buddy
system requirements for the work site are addressed in the HSP (Basewide RAWP Subsection 8.7).

9.9 DECONTAMINATION

Personnel and equipment decontamination procedures and requirements for the storage, maintenance, and
disposition of any EC system operational and investigation-derived wastes are addressed in the
decontamination plan presented in the HSP (Basewide RAWP Subsection 8.8) and Basewide RAWP
Section 9.0.

9.10 SPILL/RELEASE CONTROL

The EC system will include process interlocks that will store or prevent any possible leaks or spills from
reaching overflow situations extending beyond the work site. The SSC or FOC will ensure that sufficient
quantities of sorbent materials, pads, booms or pillows, and other cleanup materials and equipment will
be available at the work site to control, neutralize, and clean up small spills. MSDS for the oxygen to be
used during the demonstration are included in Appendix K.

In the event of a release of hazardous vapors or gases, operations are to be halted and personnel are to
immediately evacuate the work site to an upwind location. The McClellan AFB Fire Department is to be
immediately notified. The SSC, PM, or FOC will provide every assistance to help McClellan AFB -
control and stop the release. The SSC will be responsible for monitoring the work site for the presence of
any remaining airborne hazards and, in consultation with McClellan AFB and the PM, determine when it

is safe for personnel to return to the work site.

9.11 EMERGENCY RESPONSE PROCEDURES

The procedures addressed in the HSP (Basewide RAWP Subsection 8.9) will apply to the Site IC 29/IC
31 work site. The SSC will post the Emergency Telephone Numbers, included herein as Table 9-4, and
the Hospital Location Maps included in the HSP (Basewide RAWP Figures 8-1 and 8-2) at a conspicuous
location in the treatment system trailer and work site area. Figure 9-2 shows the emergency and medical
facility access route. In the event of an environmental release, personal injury, or adverse event the
McCliellan AFB PM will be notified as early as possible. A site- spemﬁc spill plan for the demonstration
in presented in Appendlx L. :
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Table 9-3
ACTION LEVELS
Contaminant/
Hazard Reading* Action**
(DRI)
Unidentified <1 ppm Continue operations in Level D.
Vapor >1 to <5 ppm Continue operations in Level D. Identify vapor with colorimetric detector tube(s) and locate
or Gas (intermittent* **) source, monitor continuously.
(PID-10.2 eV or >1 to <5 ppm Requires Level C. Continue operations, check for leaks in treatment system, implement
11.7 (continuous***) engineering controls, and continue to monitor area with PID
€V lamp; FID) >5to <25 ppm Shut down EC system, remove personnel, and discontinue operations at the work site. SSC
(intermittent***) in Level C, to identify vapor/gas, attempt control, and monitor continuously. Operations
not to continue until SSC determines it is safe to do so in Level C or Level D PPE. Notify
MCcAFB.
>25 ppm (continuous***) | Shut down treatment system. SSC or PM to immediately notify and consult with McAFB
to determine next course of action.
Ozone "< 0.1 ppm Continue operations in Level D
(Ozone Detector; >0.1to 1 ppm Level C Required. Continue operations, check for system leaks, implement engineering
Color Detector or (continuous***) controls (ventilation), continue to monitor area, and personal exposure with ozone
Draeger® Tubes) dosimeters :
>1 ppm Shut down treatment system. SSC, PM to immediately notify and consult with McAFB to
(continuous***) determine next course of action.

Oxygen (02)

19.5-21% O3

Continue operations

(Ozone Detector;
Color Detector or

Level Needle deflects upward and | Halt operations and evacuate trailer or work site until readings return to approximately 20%
(02 then drops to zero
Meter/Combusti- >21% O9 Halt operations and evacuate trailer or work site until readings return to approximately 20%
ble Gas <19.5 02 Halt operations (Level B required) and evacuate trailer or work site until readings return to
Indicator) approximately 20%
Explosive <10% LEL Continue operations
Atmosphere ) 10 - 20% LEL Continue with caution, implement control measures (ventilation)
(O2 Meter/ >20% LEL Halt operations and evacuate work site until readings return to <10% LEL
Combustible Gas
Indicator
Specific Volatile >1 ppm, <5 ppm Chemical-specific; for most VOCs, for VOCs with PEL = | (see Table 9-2) upgrade to
Organic (continuous***) Level C and continue to monitor with PID and detector tubes
Compound >5 ppm, <10 ppm Chemical-specific; for most VOCs, for VOCs with PEL = 5 upgrade to Level C and
(VOC) (continuous***) continue to monitor with PID and detector tubes

>10 ppm, <25 ppm
(intermittent***)

Halt operations. SSC, in level C, to identify source, attempt control and monitor
continuously

Draeger® Tubes) >25 ppm Halt operations and evacuate work site; SSC and PM to determine extent of hazard and
(continuous***) how/when to continue. Level B may be required.
Noise Level 85 dBA Continue operations
(Sound Level (continuous***) -
Meter) >85 dBA, <120 dBA Continue operations wearing combination of hearing protection (i.e., ear plugs, ear muffs)
(continuous***) with noise reduction rating (NRR) sufficient to attenuate noise level to 85 dBA
>120 dBA Continue operations only if hearing protection sufficient to attenuate noise level to 85
dBA; continue to monitor and initiate acoustical control measures (noise buffers,
enclosures, etc.)
* Readings above background levels taken at the worker's breathing zone.
** Action levels for unidentified vapor/gas is based on non-methane compounds; if FID is used, charcoal filter is to be used to distinguish between

methane/non-methane compounds.
ek Intermittent = less than one minute; Continuous = more than one minute.

PID  Photoionization detector McAFB  McClellan Air Force Base eV Electronvolt
FID  Flame ionization detector ppm Parts per million dBA Decibel (A-weighted scale)
PM Project manager SSC Site safety coordinator LEL Lower explosive limit

PEL

Permissible exposure limit
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Emergency Assistance
(Basic Information)

Ambulance
McAFB Fire Department

McAFB Security Police

Duty Officer (Command Post)
MCcAFB Safety Office

McAFB Medical Clinic

(0730 — 1700 hrs, weekdays only)
Off-Base Hospital:

Mercy American River Hospital
4747 Engle Road

Carmichael, CA 95608

Utilities
National Response Center (NRC)
(Toxic Chemical Releases/Spills)

Regional Poison Control Center

(UCD Medical Center — Sacramento)

116 (on base)
(916) 643-2111 (off base)

115 (on base)
117 (on base)
(916) 643-6666 (off base)
112 (on base)
(916) 643-6168 (off base)
(916) 643-2751 (off base)
(916) 643-6227 (off base)
9916) 643-8420 (off base)

(916) 484-2222

(916) 643-4875 (off base)
(800) 424-8802

(916) 734-3692

To telephone McAFB personnel while on base, dial only the last four numbers preceded by a “3”
prefix (example: to call 643-6168 dial 3-6168).

MSW-1:\68003\WIP\FINAL\FINAL.DOC

Printed on Recycled Paper




M-AFB\M-\FIG

BASE |L INE RD Dl

N

ELKHORN BLVD
%

McCLELLAN

DRY CREEK RD
RALEY BLVD

BELL

AIR FORCE
BASE i

WATT AV

S0

HOWE AV
WATT AV

SCALE IN MILES
947 | 2

n I’
L 1 1 1 J

Directions To Mercy American Rlver Hospl tal

URS Greiner

4747 Engle Rd., Carmichael

ExIt MOAFB through the Bell Avenue Gate (Gate 660).

Turn left onto Winters St. and contlinue south +o 1~-80
east bound. Continue on 1-80 east to Watt Ave. south.
Turn right onto Watt Ave. and travel south to Whitney Ave.
Turn tef+ onto Wnitney and travel east +o Misslon Ave.
Turn left onto MIsslon Ave. and contlnue north +o

Engie Rd. Turn right onto Engle Rd. and contlinue east

to 4747 Engle Rd. FIGURE 9.2

EMERGENCY AND MEDICAL
FACILITY ACCESS ROUTE

WORK IMPLEMENTATION PLAN
CATALYTIC OZONATION DEMONSTRATION
McCLELLAN AFB, SACRAMENTO




S LN

00 3 N

11
12
13
14
15
16

17
18
19
20
21
22
23
24

25
26
27
28

29

30
31
32
33
34
35
36
37
38
39
40
41

42

43

44
45

Final Work Implementation Plan Section No. 10.0
Catalytic Ozonation of Contaminated Groundwater 07/31/98
URS Greiner, Inc. - California : Page 10-1

10.0 TECHNOLOGY APPLICATION ANALYSIS REPORT

The purpose for this demonstration is to obtain data for full-scale operational EC units. Subsequent to the
completion of the EC pilot plant demonstration, URSG will prepare a TAAR evaluating the cost and
performance of the pilot plant demonstration. An outline of the TAAR is presented below.

1.0 EXECUTIVE SUMMARY
1.1 Background
1.2 Demonstration Description
1.3 Results
1.4 Conclusions
1.5 Recommendations

2.0 INTRODUCTION AND BACKGROUND
2.1 SERDP National Environmental Technology Test Sites
2.2 Technology Objectives
2.3 Technology Overview
2.4 Demonstration Scope
2.5 Document Organization

3.0 SITE DESCRIPTION
3.1 Site IC 29

3.1.1 Location and Setting
3.1.2 Geology
3.1.3 Hydrogeology
3.1.4 Site History
3.1.5 Site Investigation and Contamination Extent
3.1.6 Removal Action

4.0 DEMONSTRATION DESCRIPTION
4.1 Technology Principles
4.2 Treatment System Installation and Operation
4.2.1 Well Installation, Drilling, and Sampling
4.2.2 Monitoring System
4.2.3 Instrumentation and Control
4.3 The Two Phases of the Technology Demonstration
4.4 Sampling Strategy and Quality Assurance/Quality Control (QA/QC) Results
4.4.1 Pre-Demonstration Sampling
4.4.2 Technology Operation
4.4.3 Post-Demonstration Sampling
4.4.4 Shutdown Monitoring
4.4.5 Quality Assurance Sampling
4.4.6 Flow Rate Determination
4.4.7 Sample Containers, Holding Times, and Preservation
4.5 Sample Designation
4.6 Field Quality Control

5.0 TECHNOLOGY PERFORMANCE EVALUATION
5.1 Optimization
5.1.1 Process Stream Characterization
5.1.2 Mass Balance :
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5.2 Remediation Efficiency
5.3 Process Flow Efficiency

6.0 OTHER TECHNOLOGY ISSUES

6.1 Environmental Regulatory Requirements

6.1.1 Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA)

6.1.2 Clean Air Act (CAA)
6.1.3 Resource Conservation and Recovery Act (RCRA)
6.1.4 Clean Water Act (CWA)
6.1.5 Safe Drinking Water Act (SDWA)
6.1.6 Toxic Substances Control Act (TSCA)
6.1.7 Mixed Waste Regulations (MWR)
6.1.8 Federal Insecticide, Fungicide, Rodenticide Act (FIFRA)
6.1.9 Occupational Safety and Health Act (OSHA)
6.1.10 State and Local Regulations (SLR)

6.2 Personnel Health and Safety

6.3 Community Acceptance

7.0 COST AND SENSITIVITY ANALYSIS
7.1 Basis of Cost Analysis
7.2 Cost Categories
: 7.2.1 Mobilization and Preparatory Work
7.2.2Monitoring, Sampling, Testing, and Analysis: Pre-Demonstration and Post-
Demonstration

7.2.3 Site Work
7.2.4 Surface Water Collection and Control
7.2.5 Groundwater Collection and Control
7.2.6 Air Pollution/Gas Collection and Control
7.2.7 Solids Collection and Containment
7.2.8 Liquids/Sediments/Sludges Collection and Containment
7.2.9 Drums/Tanks/Structures/Miscellaneous Demolition and Removal
7.2.10 Biological Treatment
7.2.11 Chemical Treatment
7.2.12 Physical Treatment
7.2.13 Thermal Treatment
7.2.14 Stabilization/Fixation/Encapsulation
7.2.15 Decontamination and Decommissioning
7.2.16 Disposal (Commercial)
7.2.17 Site Restoration
7.2.18 Demobilization

7.3 RESULTS OF COST ANALYSIS

8.0 RECOMMENDATIONS

9.0 CONCLUSIONS

10.0 REFERENCES
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11.0 SCHEDULE

The schedule for the technology demonstration, including the time period for pre-demonstration
activities, milestones, and other critical dates or time periods is presented in Figure 11.1.
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12.0 MANAGEMENT AND STAFFING

URSG will conduct the EC demonstration under the oversight of the McClellan AFB Environmental
Management (EM) Directorate. Mr. Kevin Wong, of McClellan AFB EM, is responsible for the over-
sight of the technical effort and is the senior technology advisor. Mr. Larry Jaramillo also of McClellan
AFB, is the contracting officer. Mr. Tim Chapman serves as a technical advisor to McClellan AFB. Mr.
Jerry Vincent is in charge of the McClellan AFB Team.

C&T will serve as the environmental laboratory for the analysis of the project samples. C&T is a Cali-
fornia-certified laboratory. Ms. Teresa Morrison is the point-of-contact for C&T.

Gascoyne will analyze the VOC samples collected during the laboratory-scale testing. Gascoyne is an

- EPA-certified laboratory. Mr. Francis Patuck is the point-of-contact for Gascoyne.

APPL will serve as the QA/QC laboratory for the duplicate VOC samples collected during the optimiza-

. tion and operation testing, as well as the vapor-phase analyses.” APPL is a California-certified laboratory.

Mr. Mike Ray is the point-of-contact for APPL.

Welch Electrical will be the electrical and mechanical subcontractor for the demonstration. Steve Welch
is a journeyman electrician with direct experience with McClellan AFB installations and existing site
conditions. Mr. Welch is also the point-of-contact for Welch Electrical.

12.1 DEMONSTRATION MANAGEMENT PERSONNEL

URSG will be responsible for the overall field demonstration. Responsibility will be shared among key
staff assigned to the project. The qualifications and responsibilities of key personnel are below.

Sarabjit Singh P.E. will serve as the principal for the project. Mr. Singh has a B.S. in Chemical Engi-
neering and a Master’s in Civil Engineering and is a registered Chemical Engineer. With over 14 years
of experience in process engineering, optimization, design, construction and operations of remedial sys-
tems, Mr. Singh currently serves as the program manager for METRIC and McClellan Remedial Systems
Operations and Maintenance Services (MRS OAMS) contracts. Mr. Singh responsibilities will include
project oversight, budget control, final report review, and personnel management for the project.

Steven Touchi, P.E. will serve as the project manager. Mr. Touchi has a B.S. in Chemical Engineering
and is a registered Chemical Engineer. He has over 13 years of experience in design installation and op-
eration of remedial systems. Mr. Touchi also has experience with innovative technologies and designing
and implementing pilot-scale tests. Mr. Touchi’s responsibilities will include liaison with EPS, overall
management of field work, and data gathering for the project. Mr. Touchi will be assisted by Scott Ro-
mine.

Scott Romine will serve as the project engineer and has a BS in Chemical Engineering and 8 years expe-
rience in the design and implementation of remedial technologies. Mr. Romine’s responsibilities will in-
clude scheduling field activities, data reduction, report preparation and oversight of day-to-day field ac-
tivities during the demonstration.

Kathy Siebenmann, currently the senior McClellan AFB project chemist will serve as the senior chemist
responsible for data quality. She has a Masters Degree in Environmental/Physical Science and over 17
years experience in all aspects of environmental sampling. Ms. Siebenmann’s responsibilities will in-

MSW-I:\68003\WIP\FINAL\FINAL.DOC ‘ ) Printed on Recycled Paper




W N -

NN b

O o0

10

11
12
13
14
15

16
17
18

19
20
21
22

Final Work Implementation Plan Section No. 12.0
Catalytic Ozonation of Contaminated Groundwater 07/31/98
URS Greiner, Inc. - California v Page 12-2

clude review and analysis of all incoming analytical data for completeness, matching with field COC
forms, and overall data quality. Ms. Siebenmann will also be the liaison with the analytical laboratory on
data quality issues.

Chris Goodrich will serve as the field services manager and has over 10 years experience in technology
demonstration including development of scale up factors. Mr. Goodrich’s responsibilities will include
performance of day-to-day data gathering, sample gathering, sample shipment, and oversight of field ac-
tivities during system installation, start-up, and operation.

All project personnel are listed in Table 12-1, below. Demonstration subcontractor(s) are listed in Table
12-2." A project organization chart is illustrated in Figure 12-1.

12.2  EPS RESPONSIBILITIES AND QUALIFICATIONS

EPS is an international water treatment technology company providing a full range of technologies and
related services to the industrial, municipal and environmental sectors. EPS has primary offices in the
U.S., The Netherlands, Germany, and South Africa. EPS was responsible for the largest drinking water
plant in The Netherlands. The Project Design and Installation Group is led by Rob Ruis, an experienced
project manager who managed the Netherlands installation.

John Johns of EPS will serve as technical liaison and main point of contact for EPS. Mr. Johns and has
over 10 years experience in all facets of environmental engineering. Mr. Johns holds a B.S. in Petroleum
Engineering from the University of Southern California.

Ernst Billing will serve as EPS’ technical director for this project. Mr. Billing has 5 years experience in
catalytic ozonation water treatment technology with a Ph.D in Chemical Engineering from Michigan
Technological University, and a Master’s in Chemical Engineering from Dortmund University in

Germany.

Table 12-1

DEMONSTRATION MANAGEMENT POINTS-OF-CONTACT

Affiliation Name/Title Telephone/Pager
McClellan AFB Kevin Wong Tel: (916) 643-0830
Technology Team Leader ext. 459
Jerry Vincent Tel: (916) 643-0830
Field Team Leader ext. 447
BDM Tim Chapman Tel: (916) 643-0830
: Senior Environmental Engineer ext. 412
URS Greiner Sarabjit Singh Tel: (916) 929-2346
Program Manager/Principal Pag: (916) 601-6384
Steven Touchi . Tel: (916) 854-2206
Project Manager '
Scott Romine Tel: (916) 929-2346
Project Engineer '
Chris Goodrich Tel: (916) 929-2346;
Field Services Manager Pag: (916) 601-5886
MSW-I\68003\WIP\AFINAL\FINAL.DOC : Printed on Recycled Paper



Final Work Implementation Plan Section No. 12.0

Catalytic Ozonation of Contaminated Groundwater 07/31/98

URS Greiner, Inc. - California . Page 12-3
Table 12-2

DEMONSTRATION SUBCONTRACTORS POINTS-OF-CONTACT

Affiliation Name/Title Telephone/Pager
ECO Purification John D. Johns (703) 847-8264
Systems Facilitator Fax (703) 847-8297
Ernst Billing (410) 455-5770
Technical Director Fax (410) 455-5777
Welch Electrical Steve Welch Tel: (916) 939-3959
President Page: (916) 828-9302
APPL, Inc. Mike Ray Tel: (209) 275-2175
Fax: (209) 275-4412
Curtis & Tompkins Ltd. | Teresa Morrison Tel: (510) 486-0900
Fax: (510) 486-0532
Gascoyne Laboratory Francis Patuck Tel: (410) 633-1800
Fax: (410) 633-6553
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DESCRIPTION OF POTENTIAL SITES PER AF

POTENTIAL STTE 1

GWTP=Ground Water
Tresasment Pant

POTENTIAL SITE 2

LGAC=Liquid Phasa GAC

POTENTIAL SITE 3

POTENTIAL SITE4

POTENTIAL SITE S

POTENTIAL SITE 6

GWTP UV Ox Stream

Technology;
UV Oxidati

GAC for offgas

GWTP LGAC Stream

JYechnology:
LGAC

Dual Phase
Treatment System

Technology:
Shallow Tray Air Stripper
GAC for Offgas

OU A - Bldg 336

Jechnology:
LGAC

OU A - Bldg 431

Technology:
LGAC.

OU A - Bldg 621

Technology:
LGAC

Flow: ~117 gpm

Composed from:
EW-144
EW-137
EW-141
Ew-140
EW-307

EW-304
EW-310
EW-246
EW-308
EW-63

EW-309
EW-247

Flow: ~644 gpm

Composed from:
‘ EW-321
EW-323
EW-324
MwW-224

Flow: ~33 gpm

Composed from:
. EW-296
EwW-297
- Ew-298

Flow: ~17 gpm
Composed from:
EW-299
EW-300
Flow: ~9 gpm
Compbsed from:
EW-301
EW-302

Flow: ~17 gpm

Avg, Analvsis (Apr, 97)
Chioroform

1.1 - Dichioroethane
1.2-Dichiorosthane
1.1-Dichioroethviane
¢is-1,2 - Dichioroethene
trans-1,2-Dichioroethens
Styrsne
terachiorosthylene
1.1.1-Trichiorethane
1.1.2-Trichiorethane
Trichiorethylene

Avg. Anaiveis (Apr, 97)
Chioroform

1.1 - Dichioroethane
1.2-Dichioroethane
1,1-Dichioroettyiene
cis-1.2 - Dichioroethene
rans-1,2-Dichicroethene
styrene )
tetrachioroethylene
1.1,1-Trichiorethane
1.1.2-Trichiorethane

Trichiorethylene

Avg, Ansivsis (Apr, 7)
1,1-Dichioroethene
benzene

carbon tetrachioride
chiorofornm

¢is-1.2 - Dichioroethene
methytene chioride
trichioroethene
tetrachioroethene

A ajysis r.
carbon tetrachioride
1.2-Dichioroethane

cis~-1,2 - Dichioroethene

naiysis T,
carpbon tetrachioride -
.chioroform
frichiorethene

¢is-1.2 - Dichioroethene

chioroform
1.1 - Dichioroethane
1.1 - Dichioroethene

cis-1,2 - Dichioroethene
rans-1,2-Dichioroethene

(-] ve

-
i

268
206
17152
8.39
02

0.54

0.28
323.48

en| e
130.55
115.02
476.88
153.14
13250

4471

7657.50

18.70

infilyent Level
44

0.8
0.8

18
09

1100
110

inflyent Level
13
48

49
34
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the Groundwater Treatment Plant and the Dual
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Eco Purification System Report No: 9800459

1450 $. Rolling Road
Baltimore, MD 21227

Attn: Emst Martin Billing

This report of analysis contains test results for the following samples submitted to Gascoyne
Laboratories, Inc.:

, , Received by
Client Sample i.D., Sample Type Lab Sample No. Gascoyne -
DSP-1, 28-Jan-1998(1030) Groundwater 980001565 28-Jan-1938
~ )
o~
@ PHiREC On TecYOme BeCer. Please see reverse side for explanation of terms and other information.
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Attn: Emst Martin Billing
\ |
1
i | - | Received by I
| Client Sample I1.D., . Sample Type Lab Sample No.  Gascoyne
UV/OX-1, 28-Jan-1998(1030) Groundwater 980001568 28-Jan-1998
This Report contains the following: l
A) Cover Letter ' : l
B) Test Results A
~ C) Chain-of-Custody

All samples were analyzed following EPA protocols and other recognized methodologies as specified in the I
report. All laboratory Quality Control(QC) data associated with this report are within established control
limits uniess otherwise noted in this report.

Gascoyne Laboratories, Inc. laboratory identification numbers:
Maryland :108; Delaware: MDO15; Virginia: 00152; New Jersey: 80637; Pennsylvania: 68-339

Waest Virginia: 8801(C) and 054, New York: 11158; A2LA: 410.01; AIHA:888S; US Army Corps of Engineers
and EPA ICR: ICRMD003.

The analyses specified in this report may or may not be included in the scopes of the above listed
certifications.
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mes H. Newman, Laboratory Manager Report issue date

This cover page is an integral part of this report and must be included with all copies of this report. I
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Bascoyne WUaboratories,

Report no: 9800459
Client:

Eco Purification System
Sample Id: Submitted sampies: DSP-1 collected on 28~Jan-98(10:30)

EPS INC. ~ PG CONST.

YOUR @N-TIME QUALITY LAB..

Baltimore, MD 21224
REPORT OF ANALYSIS

Laboratory Sample Number: 980001 $65

Parameter

Dichlorodifluoromethane
Chloromethane

Viny! Chioride
Bromomethane
Cy™vethane
Tricnioroflucromethane
1,1-Dichloroethene
Methylene Chioride
trans-1,2-Dichioroethene
1,1-Dichioroethane
2.2-Dichloropropane
cis-1,2-Dichioroethene
Chioroform
Bromochioromethane
1,1,1-Trichloroethane
1,1-Dichloropropene
Carbon Tetrachloride
Benzene
1,2-Dichloroeihane
Trichioroethene
1,2-Dichloropropane
Bromodichloromethane
Dibromomethane
cic-1,3-Dichioropropene
Tolgene

trz  1.3-Dichioropropene
'1,1,2-Trichloroethane

1,2-Dibromoethane
Tetrachloroethene
1.3-Dichioropropane

@ PSS ON IOCYTIed prper.

Test Reporting
Results Limit

<10 ppb 10 ppb
<10 ppd 10 ppb
<10 ppb 10 ppb
<10 ppb 10 ppb
<10 ppb 10 ppb
<$§ ppb $ ppb
110 ppb 5 ppb
<5 ppb 5 ppb
<5 ppb S ppb
<5 ppb S ppb
<$ ppb 5 ppb
82 ppb 5 ppb
83 ppb 5 ppb
<$ ppb 5 ppb
<5 ppb S ppb
<S ppb S ppb
250 ppb 5 ppb
9 ppb S ppb
<5 ppb S ppb
4700 ppd S ppb
<$ ppb S ppb
<5 ppb 5 ppb
<5 ppb 5 ppb
<5 ppb 5 ppb
<5 ppb - 5ppb
<$ ppb S ppb
<5 ppb 5 ppb
<5 ppb S ppb
<$ ppb S ppb
<5 ppb 5 ppb

"
[\
(WY}

ne.

Page 3-of 8

Method Analyst
EPA-8260B - JMS
EPA-82608 JMS
EPA-8260B JMS
EPA-82608 JMS
EPA-8260B JMS
EPA-8260B JMS
EPA-82608 JMS
EPA-82608 JMS
EPA-8260B JMS
EPA-82608 JMS
EPA-8260B JMS
EPA-8260B JMS
EPA-82608B JMS
EPA-8260B JMS
EPA-82608 JMS
EPA-8280B JMS
EPA-8260B JMS
EPA-82608 JMS
EPA-82608 JMS
EPA-82608 JMS
EPA-82608 JMS
EPA-82608 JMS
EPA-82608 JMS
EPA-82608 JMS
EPA-82608 JMS
EPA-82808 MS
EPA-82680B  JMS
EPA-82608 JMS
EPA-82808B JMs
EPA-8260B JMS

" Please see reverse gide for explanation of terms and other information.

{410) 633-18C0
(800) GAS-COYN

FAX NO
{410) €33-5443

WAW_GasCOoyNe.corm

Date of
- Analysis

28-Jan-88(21:23)
28-4an-98(21:23)
28.Jan-98(21:23)
28-Jan-98(21.23)
28-Jan-98(21:23)
28-4an-88(21:23)
28-Jan-98(21:23)
28-Jan-98(21:23)
28-Jan-98(21:23)
28-Jan-98(21:23)
28-J3n-88(21:23)
28-Jan-98(21:23)
28-Jan-98(21:23)
28-Jan-98(21:23)
28-Jan-98(21:23)
28-Jan-88(21:23)
28-Jan-98(21:23)
28-Jan-98(21:23}
28-Jan-98(21:23)
28.Jan-88(21:23)
28-J3n-98(21:23)
28-Jan-98(21:23)
28-Jan-98(21:23
28-Jan-98(21:23)
28.Jan-98(21:23;
28-Jan-88(21:23)
28-Jan-88(21:23
28-Jan-98(21:23"
28-Jan-88(21:23"
28-Jan-08(21:23"
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Report no: 9800459

Client:  Eco Purification System
Sample Id: Submitted samples: DSP-1 collected on 28-Jan-98({10:30)

(Bascogne

YOUR ©@N-TIME QUALITY LAB..

EPS INC. ~ PG CONST.

.84

Maboratortes, Inc. 1

Baltimore, MD 21224

Laboratory Sample Number: 880001565

Parameter

Dibromochloromethane
Chlorobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene

Styrene

BM*™nform
Isopropylbenzene
1,1,2,2-Tetrachloroethane
1.2,3-Trichioropropane
Bromobenzene
n-Propylbenzene
2-Chlorotoluene
1.3,.5-Trimethylbenzene
4-Chlorotoluene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
1,4-Isopropyitoluene
1,3-Dichiorobenzene
1,4-Dichlorobenzene
n-Butylbenzene
1.2-Dichlorobenzene
1,2-Dibromo-3-chioropropane
1.2.4-Trichiorobenzene
Hexachlorobutadiene
Naphthaiene

1,. Trichlorobenzene
Total Xylenes

Acetone

2-Butanone

Viny! Acetate

@ Pryred on recysted paper.

Test
Results

<5 ppb
<5 ppb
<$ ppb
<5 ppb
<5 ppb
<$ ppb
<5 ppb
<8 ppb
<10 ppb
<10 ppb
<10 ppb
<10 ppb
<10 ppb
<10 ppb
<10 ppb
<10 ppb
<10 ppb
<10 ppb
<10 ppb
<10 ppb
<10 ppb
<10 ppb
<10 ppd
<10 ppb
<10 ppb
<10 ppb
<10 ppb
<10 ppb
<100 ppb
<100 ppb
<50 ppb

Reporting

Limit

Sppb
5 ppb
S ppb
S ppb
5ppb
S_ppb
S ppb
S ppb
10 ppb
10 ppb
10 ppb

10 ppb .

10 ppb
10 ppb
10 ppd
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
100 ppb

100 ppb

50 ppb

REPORT OF ANALYSIS
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Method Analyst
EPA-8260B JMS
EPA-82608B JMS
EPA.8260B JMS
EPA-8260B JMS
EPA-8280B JMS
EPA-8260B JMS
EPA-82608B JMS
EPA-82608 JMS
EPA-8260B JMS
EPA-8280B JMS
EPA-8260B JMS
EPA-82680B JMS
EPA-8280B JMS

- EPA-82608B JMS
EPA-82608 JMS
EPA-3260B JMS
EPA-82608B JMS
EPA-8260B JMS
EPA-8260B JMS
EPA-82680B JMS
EPA-8280B JMS
EPA-8260B JMS
EPA-8260B JMS
EPA-8280B JMS
EPA-82808 JMS
EPA.8260B JMS
EPA-82608B JMS
EPA-8260B JMS
EPA-82608B JMS
EPA-82808B JMS
EPA-82608B JMS

Please see reverse side for explanation of terms and other information.

(410} 633-18CC I

(BQC) GAS-COYN

FAX NC.
(410) 633-5443

WANW.QasCoyne.cc—

Date of
Analysis I

28-Jan-98(21:23)
28-J3n-98(21:23)
28-Jan-98(21:23)
28-Jan-98(21:23)
28-Jan-98(21:23)
28-Jan-98(21:23)
28-Jan-88(21:23)
28-Jan-88(21:23)
28-Jan-88(21:23)
28-Jan-98(21:23)
28-Jan-88(21:23)
28-J8n-98(21:23)
28-Jan-98(21:23)
28-Jan-98(21:23)
28-Jan-98(21:23)
28-Jan-98(21:23
28-Jan-98(21:23)
28-Jan-98(21:23)
28-Jan-98(21:23
28-Jan-88(21:23)
28-Jan-98(21:23)
28-Jan-88(21:23)
28-Jan-98(21:23)
28-Jan-98(21 :23;'
28-4an-98(21:23
28-Jan-88(21.:23)
28-Jan-98(21:23
28-Jan-88(21:23
28-Jan-98(21:23
28-Jan-98(21:23
28-Jan-98(21:23)



MQY-@A-l?QB 14:39 EPS I\NC. s PG CONST. . F.eS
Bascogne Uahoratories, Inc.

YOUR ON-TIME QUALITY LAB..

(610) 633-1803
Baltimore, MD 21224 ‘ (800) GAS-COYN
REPORT OF ANALYSIS | RN
) ' waw.gascoyne.cer
Page 5of 8
Report noc: 9800458
Client: Eco Purification System
Sample Id: Submitted samples: DSP-1 collected on 28-Jan-98(10:30)
Laboratory Sample Number: 980001565
Test Reporting Date of
Parameter Results . Limit Method Analyst Analysis
Carpon Disulfide : <5 ppb Sppb  EPA-8260B JMS 28-Jan-88(21:23)
Dibromofiuoromethane(surrogate) 95 % Rec NA EPA-8260B JMS 28-Jan-98(21:23)
1,2-Dichloroethane-dé(surrogate) 89 % Rec NA EPA-82808B JMS 28-Jan-98(21:23)
Toluene—dS(surrogate) 101 % Rec NA EPA-82608B JMS 28-Jan-98(21:23)
Bromofluorobenzene(surrogate) 101 % Rec NA EPA-8260B JMS 28-Jan-98(21:23)
™ pie/Test Notes: '

Su..0gate out for DF=20 run for Carbon Tetrachloride. Reanalyzed and surrogate out again.

o~

@ Primec on recycics paper Piease see reverse side for explanation ot terms and other intormation.




MRY-B4-1998 14:3S EPS INC. ~ PG CONST.

. ’” : . F.oE
®Bascogne Uahoratories, Inc. |
YOUR @N-TIME QUALITY LAB..
. {410) 633-1 BCOI
Baltimore, MD 21224 (800) GAS-COV™
REPORT OF ANALYSIS . ”Ax“l
i WWW.Q3sSCoyNe.co!
Page-6 of 8
Report no: 9800459 l
Client: Eco Purification System
Sample Id: Submitted samples: UV/OX-1 collected on 28~Jan-98(10:30) I
Laboratory Sample Number: 980001566 :
Test Reporting Date of I
Parameter . Resuits Limit Method Analyst  Analysis l
Dichlorodifluoromethane <10 ppb 10ppb  EPA-8260B JMS  28-Jan-98(21:54)
Chloromethane ' <10 ppb 10ppb  EPA-8260B JMS 28-Jan-98(21:54'
Viny! Chloride <10 ppb 10ppb  EPA-8260B JMS 28-Jan-98(21:54
Bromomethane <10 ppb 10 ppb EPA-8260B JMS 28-Jan-98(21.54)
Chloroethane <10 ppb 10ppb  EPA-8280B JMS 28-Jan-88(21:54
Tr#™orofluoromethane <5 ppb 5ppb  EPA-8260B JMS  28-Jan-98(21:54
1,1-Vichloroethene 73 ppb - Sppb  EPA-8260B JMS 28-Jan-88(21:54
Methyiene Chloride <5 ppb Sppb  EPA-8260B JMS 28-Jan-98(21:54
trans-1,2-Dichloroethene <5 ppb 5ppb. EPA-8260B JMS  28-Jan-98(21:54)
1,1-Dichloroethane _ <5 ppb 5 ppb EPA-82608 JMS 28.Jan-98(21:54
2.2-Dichloropropane <5 ppb Sppb EPA-8260B JMS 28-Jan-98(21 :5&'
cis-1,2-Dichloroethene _ 10 ppb 5ppb  EPA-8260B JMS  28.Jan-98(21:54)
Chloroform - <5 ppb S ppb EPA-82608 JMS 26-Jan~98(21:51I
Bromochloromethane <5 ppb 5ppb EPA-82808 JMS 28.Jan-98(21:54%
1,1,1-Trichioroethane . <5 ppb ‘ S ppb EPA.82808B JMS 28.Jan-98(21:54:
1,1-Dichloropropene ' <5 ppb 5ppb EPA-8260B JMS 28-Jan-98(21:5
Czrbon Tetrachioride <5 ppb Sppb EPA-8280B  JMS 28-Jan-88(21:54T
Benzene <5 ppb S ppb EPA-82608 JMS 28-Jan-98(21:54
1,2-Dichloroethane <5 ppb 5 ppb EPA-82608B JMS 28.Jan-98(21:5
Trichloroethene 270 ppb 5 ppb EPA-8260B JMS 28.Jan-88(21:54;
1,2-Dichioropropane <5 ppb S ppb EPA-8260B JMS 28-Jan-98(21:54
Bromodichioromethane - <5 ppb 5 ppb EPA-8260B - JMS 28-Jan-88(21 :s'
Dibromomethane ‘ <5 ppb 5ppb  EPA-8260B JMS 28-Jan-98(21:54
cis-1,3-Dichloropropene <5 ppb 5 ppd EPA-82608 JMS 28.Jan-98(21:5
Toluene <5 ppb 5ppb  EPA-8260B JMS 28-Jan-98(21 :5. '
trags-1,3-Dichloropropene <5 ppb S ppb EPA-8260B JMS 28-Jan-88(21:5¢
1,” . Trichloroethane <5 ppb Sppb  EPA-8260B JMS 28-Jan-98(21 :sl
1,2-Dibromosethane <5 ppb 5 ppb EPA-8260B JMS 28-Jan-98(21:5
Tetrachloroethene <5 ppb Sppb EPA.8260B JMS 28-Jan-88(21:5” -
1,3-Dichloropropane <5ppb S5ppb EPA-8260B JMS 28-Jan-98(21:5
Dibromochloromethane <5 ppb 5 ppb EPA-82608 JMS 28-Jan-98(21:5
@ Primtes on racyciod capar Please see reverse side for explanation of terms and other information.

3




MAY-@4-1SS8 14:40

Report no: 9800459
Client:

Eco Purification System

EPS INC. ~ PG CONST.

Bascoyne LUaboratories, Inc.

YOUR ON-TIME QUALITY LAR'.
Baltimore, MD 21224
REPORT OF ANALYSIS

Sample id: Submitted samples: UV/OX-{ collected on 28Jan-98(10 :30)
Laboratory Sample Number: 980001566

Parameter

Chlorobenzene
1.1,1,2-Tetrachloroethane
Ethylbenzene

Styrene

Bromoform
Is¢™pylbenzene

_ 1,1,¢,2-Tetrachioroethane

1,2,3-Trichloropropane
Bromobenzene
n-Propylbenzene
2-Chlorototuene
1,3,5-Trimethylbenzene .
4-Chlorotoluene
tert-Butylbenzene
{.2.4-Trimethylbenzene
sec-Butylbenzene
1,4-Isopropyitoluene
1,3-Dichlorobenzene
1,4-Dichicrobenzene
n-Sutylbenzene
1,2-Dichlorobenzene
1.,2-Dibromo-3-chloropropane
1,2.4-Trichiorobenzene
Hexachlorobutadiene
Naphthaiene

1 ;&Tnchlorobenzene
T Xylenes

Acetone

2-Butanone

Vinyl Acetate

Carbon Disulfide

@ PANTO O rECYCIOS Bt

Test
Results

<5 ppb
<5 ppb
<5 ppb
<5 ppb
<5 ppb
<$ ppb
<5 ppb
<10 ppdb
<10 ppb

<10 ppb -

<10 ppb
<10 ppb
<10 ppb

<10 ppb

<10 ppb
<10 ppb
<10 ppb
<10 ppb
<10 ppd
<10 ppb
<10 ppb
<10 ppb
<10 ppb
<10 ppdb
<10 ppd
<10 ppb
<10 ppb
<100 ppb
<100 ppb
<50 ppb
<5 ppb

Reporting
Limit

5 ppb
"5 ppb
5 ppb
5 ppd
5 ppb
S ppb
5 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppd
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
10 ppb
100 ppb
100 ppb
50 ppb
5 ppb

Page 7 of 8

Method Analyst
EPA-8260B JMS
EPA-8260B JMS
EPA-82680B JMS
EPA-8260B JMS
EPA-8260B JMS
EPA-8260B JMS
EPA-8280B JMS
EPA-8260B JMS
EPA-82608 JMS
EPA-8260B JMS
EPA-8260B JMS
EPA-8260B JMS
EPA-8260B JMS
EPA-82608 JMS
EPA-8280B JMS
EPA-8260B JMS
EPA-82608 JMS
EPA-82608 JMS
EPA-8260B JMS
EPA-82608B JMS
EPA-82808B JMS
EPA-8260B JMS
EPA-82608 JMS
EPA-82608B JMS
EPA-82608B IMS
EPA-82608 JMS
EPA-82608B JMS
" EPA-8260B JMS
EPA-8260B JMS
EPA-8260B JMS
EPA-8280B JMS

Please see reverse side for explanation of terms and other information.

P.g?

{410) §33-1 800
(800) GAS-COYN

FAX NO.
(410) 633-5443

www.gascoyne.com

Date of
Analysis

28-Jan-98(21:54)
28-Jan-98(21:54)
28-Jan-98(21:54)
28-Jan-98(21:54)
28.Jan-98(21:54)
28-Jan-98(21:54)
28-Jan-98(21:54)
28-Jan-88(21:54)
28-Jan-98(21:54;
28-Jan-98(21:54)

' 28-Jan-98(21:54)

28-Jan-98(21:54}
28-Jan-98(21:54)
28-Jan-98(21:54)
28-Jan-98(21:54
28-Jan-98(21:54)
28-Jan-98(21:54}
28-Jan-98(21:54)
28-Jan-88(21:54:
28-Jan-98(21:54:
28-Jan-98(21:54
28-Jan-98(21:54
28-Jan-88(21:5¢4
28-Jan-88(21:54°
28-Jan-88(21:5¢
28-Jan-98(21:5¢

- 28-Jan-98(21:5¢

28-Jan-98(21:5¢
28-Jan-98(21:5<
28.Jan-98(21:5~
28-Jan-98(21:5-




MAY-§4-1998 14:41 EPS INC. ~ PG CONST. - F.oe

Bascoyne Yaboratories, Inc.

YOUR ON-TIME QUALITY LAB.. v
e (610) 633-180¢ l
Baltimore, MD 21224 (800) GAS-COVN
REPORT OF ANALYSIS i

www.g3sCoyne.cor

Page 8 of 8

Report no: 9800459 l

Client: Eco Purification System -

Sampie Id: Submitted samples: UV/OX-1 collected on 28-Jan-98(10:30) l

' Laboratory Sample Number: 980001566
_Test Reporting ' Date of l
Parameter Results Limit Method Analyst Analysis
Dibromoflucromethane(surrogate) 95 % Rec NA EPA-8260B  JMS 28-Jan-88(21:54)
1,2-Dichloroethane-d4(surrogate) 95 % Rec NA EPA-8260B JMS 28-Jan-88(21:54)
Toluene-d8(surrogate) 99 % Rec NA EPA-8260B JMS 28-Jan-88(21:54)
Bromofluorobenzene(surrogate) ‘ 102 % Rec - NA  EPA-8260B JMS 28-Jan-88(21:54)
@ Preses cn rwcysiod £3pwr Please see reverse side for explanation of terms and other information.
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APPENDIX C

Pilot-Scale Treatment System Trailer Photographs




EXAMPLES OF ECOCHOICE PILOT PLANT
PLACEMENT

23 s - =

Note Liquid Oxygen Containers S




ECOCHOICE PILOT PLANT

Yellow Cord Connection: Power

UTILITY CONNECTIONS




ECOCHOICE PILOT PLANT INTERIOR

Facing the Rear of the Pilot Plant

On Left Side:
Four Reactors
100 Gallon Effluent Holding Tank (with sump pump)

Ou Right Side:
Sink

Ozone Generator
Chuller




ECOCHOICE PILOT PLANT INTERIOR

Facing the Starboard Side of the Pilot Plant

On Left Side:
250 Gallon Influent Holding Tank

Center:
" Process Pumps (green)
Cartridge Filters (blue)

On Right Side:
Reactor




APPENDIX D

Ozone Analyzer Specifications
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L6

f-‘ F':.'?-‘"T.":‘ --uﬁf‘l,;"‘h?,',:ﬁﬁr.!!:-"nn.-., T
U’ié’w‘~ I HENY bl e

Product Simmary and Key Features
MODH.  DESCAIFTION  "Egommmor  men) - KEYFEATURES
Series H" Microprocessor o Generator «0-10% * Cantisuous sample Bow
High Concentration controlled UV et i « No soiencid vaives
Ozone Anziyzers absorption czone 005-98_('&:5!’ | *0-16% wiw . ) o for st
. mzm) = (600 GV pressure, temperature & molecular
¢ Fall sale operation
* Alams/relays
* Aliows measurement at high pressures
“IN-2000° Microprocessar o Amhisnt/Safely o 0-1 PPMV * Mutll channe! capability with buiR-in
ss%?enﬂuﬁ- cantroiled UV manilold and programmabie saquesces
Chanae! Qzone absorplion czone © Stack monitoring * 0-10PPMV o Fail saie operation
——== | Anslyzers (Lowio analyzr
Medzum ‘» Test chamber *CI0PPMY | | pormesmiays
Concentrations) monitoring & control o 011000 PPMV ’
o Thermostatically contralied UV lamp
‘ with control semsor for siabillly
Sarixs ‘W Microprocessor » Dissolved and residiual | « 0-5.00 mg/l  No consumabies - no membranes
Dwn::nm %ﬂlmm_ mmag& ‘ « 01000 mgf * (Ozone selzctive
Water Aralyzers the transler technique ¢ Aanms/relays
_ * Works wilh most watar typss
Series “AET-030" Microprocessor * Leak detection * 01 PPMV « Hand held
Portabie Ozons Spat cmt_mllm.mm&!  Spot chedking L « Batzry
« Highly ozone specific
* Built-in micro pump
Sowcilications sulject 1o change wilhout sotice
Appiications for the AFX® Linte of Ozone Instrumentation
GZONE MEASUREMENT INSTRUMENT SERIES
“H» *IN-2000" W *AET-030"
Ozone generator output and control ° . - -
Work place safety and azone leak detection - ° - °
(zone oft-gas monitoring and control . o - .
~ Ozone stack monitoring - . - -
Dissoived and residual ozone - - ' -
(zone spot checking - - - °®
| ﬂsﬂééi
! INUSA, Inc. = 87CrescentRoad o Needham, MA 02194 USA
i Tel617-444-2829 o U.S.Toll Free: 800-798-4029 o Fax 617-444-9229
/I TOTAL P.B4 -




APPENDIX E

Laboratory Sampling and Analysis Plan
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APPENDIX F

Field Sampling and Analysis Plan, Optimization
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APPENDIX G

Field Sampling and Analysis Plan, Operation
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APPENDIX H

Sampling and Analysis Plan, Summary
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Technical Memorandum

I N N BN BN BD B B B B BN B BN BN B OB .
Gt




TECHNICAL MEMORANDUM
To: Kevin Wong, McClellan EM |
Date: July 29, 1998
From: . Marcus Taylor, URS Greiner
Subject: Practical Quantitation Limits for Groundwater Analyses

This technical memorandum documents the challenges encountered by URS Greiner (URSG) in meeting the
requirements that McClellan EM staff and the Central Valley Regional Water Quality Board (CVRWCB) have for
practical quantitation limits (PQLs) for the analysis of groundwater under the fixed price PRDA contract.

In the July 21, 1998 meeting at McClellan AFB to clarify comments on the Draft Final Work Implementation Plan -
(WIP), Mr. Kevin Wong the QAE for the PRDA demonstration requested that a technical memorandum be included
as part of the Final WIP detailing the challenges with meeting the PQLSs for the analysis of groundwater.

~On December 15, 1997 McClellan AFB issued a contract F04699-98-C-0081 under the PRDA to URSG to

demonstrate catalytic ozonation of groundwater. Section 4.13 of the Performance Work Statement (PWS) mandates
that the analytical capabilities of the laboratory shall be sufficient for the methods specified in the SAP and the
McClellan RI/FS QAPP. The QAPP mandates a PQL of 1.0 ng/L for samples analyzed in accordance with Method
8260A. URSG had prepared a budget that reflected the PQLs required in the QAPP, and prepared the working copy
of the Work Implementation Plan (WIP). At that time is was URSG’s understanding that the ECOCHOICE (EC)
system would be evaluated for its potential to meet the Waste Discharge Requirements (WDRs) contained in the
discharge permit issued by Sacramento County. The WDRs are expressed in units of mg/L.

As part of comments received on the Draft WIP, Mr. Mark Malinowski of CVRWQCB indicated in his letter of April
7, 1998 that if the Method Detection Limits (MDLs) found in the QAPP were used that they will not be sufficient to
determine if the treatment process is capable of meeting NPDES effluent limitations. Those limitations specify that
the concentration for VOCs must be below 0.5 pg/L using the EPA 8260A analytical method. URSG personnel
contacted Mr. Tim Chapman of TRW for clarification. Mr. Chapman indicated that although the PWS required a
PQL of 1.0 ug/L that the sample analysis should be in accordance with the requirements of the CVRWQCB.

URSG then contacted a number of laboratories regarding the PQL requirement of 0.5 pg/L. The responses were
unanimous in that they indicated that under EPA Method 8260A that a PQL of 0.5 pg/L could not be achieved for the
target list. MDLs are developed based on a statistical analysis of results generated by a laboratory performing the
method in question. PQLSs are reporting limits that a laboratory feels that it can report with confidence. The
laboratory personnel indicated that typically there is a multiplier of one-half to one order of magnitude between the
MDL and the PQL. This multiplier varies depending upon the specific constituent. This multiplier is essentially a
factor of safety between the results of the statistical analysis and what the laboratory can report. Decreasing the PQL
requires the laboratory to report values in which they have less confidence.

URSG then contacted OHM, who was charged with operating the GWTP in accordance with the requirement of the
CVRWQCB. OHM provided a list of PQLs that varied between 0.5 pg/L and 1.0 pg/L. Specific constituents with
PQLs of 1.0 pg/L included Freon 11, Freon 12, and Freon 113, as well as chloromethane and bromomethane (Table
5-2 of the Final Quality Assurance Project Plan). These new PQLs were presented in the Draft Final WIP

psvemem1.doc




.During the review of the Draft Final WIP, Mr. Chapman indicated his preference that the Final WIP indicate that the I
- EC system discharge would be evaluated for conformance with the WDRs contained in the discharge permit issued

by Sacramento County. URSG was concerned by this directive and recontacted Mr. Malinowski by telephone to

discuss how the potential change to the WIP might not be in conformance with the requirements of the CVRWQCB.
During the conversation with Mr. Malinowski, URSG asked the question as to why pg/L levels were required to

verify compliance with WDRs expressed in mg/L. Mr. Malinowski indicated that there was a separate permit that

had been issued to McClellan AFB for the GWTP in 1986 and that although “McClellan AFB did not recognize the '
permit” that it has been reissued from 1986 to the present time. URSG then raised the issue regarding the universal
response from laboratories indicating that a PQL of 1.0 pg/L was not achievable for all constituents on the target list.

Mr. Malinowski asked about what specific constituents were not able to be quantified to the level, and then indicated
that he was aware of the limitations.

Since the beginning of the project, EPA Method 8260A has been updated and renamed to EPA Method 8260B. l
URSG will be using EPA Method 8260B. After canvassing a number of analytical laboratories URSG has verified

that Curtis and Tompkins serving as the primary laboratory and APPL, Inc. serving as the secondary laboratory can

meet the calibration requirements of the Basewide QAPP, and that where possible they will report a PQL of 0.5 ng/L.

In negotiating with the laboratories URSG can provide these lower PQLSs at no additional cost to McClellan AFB.
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APPENDIX J

Determination of Total Organic Carbon in Aqueous
Samples Using OI 700 TOC Instrument
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APPENDIX J

_ DETERMINATION OF TOTAL ORGANIC AND
INORGANIC CARBON IN USING the OI TOC APPARATUS

Scope: This method covers the measurement of organic and inorganic carbon in drinking, surface and
saline waters, domestic and industrial wastes using the Ol TOC instrument which performs the persulfate-
Ultraviolet Oxidation method. This SOP describes the preparation of aqueous samples for total organic
carbon (TOC), and total inorganic carbon (TIC) analysis. Quantitation of TOC is calculated by subtract-
ing the inorganic carbon from the total carbon.

TOC is determined after the sample has been purged of TIC, by the measurement of CO2 released by
oxidation of the organic carbon by persulfate in the presence of ultraviolet light. The CO2 produced is
sparged continuously from solution and is carried in the gas stream to an infrared analyzer which is spe-
cifically tuned to the absorptive wavelength of CO2. The instruments' microprocessor calculates the area
of the peaks produced by the analyzer, compares them to the peak area of the calibration standard stored
in its' memory, and prints out an organic carbon value in milligrams per liter. TIC is determined by the
measurement of carbon dioxide released by acidification of the sample with phosphoric acid which con-
verts carbonate and bicarbonate ions into dissolved CO2. This CO2 is purged from the solution, and
measured by non-dispersive infrared analyzer (NDIR) as described above. '

NOTE for Solids Determination: This method really only works for waters. TOC on solids is generally
and ill advised determination horrendously prone to errors. However clients have insisted, and we have
done TOC determinations on solids, often referred to as "mud shakes". Samples that contain solids must
be centrifuged or allowed to settle. Analysis is performed only on the supernatant solution. If a client re-
quires that the solids be included, they must be reduced to a size that will fit through the syrmge needle.

. The size reduction may be accomplished by manual agitation or blender mixing.

REFERENCES: EPA 415.2; EPA 9060; ASTM D2579; SMWW 18:5310 C; AOAC 14:33.044; and Total
Organic Carbon Analyzer Users Manual for Ol Analytical Model 700.

Sample Size Requirement: Full VOA vial (approximatély 40 to 50mls)
Sample preservation: Sample is acidified to a pH less than 2 with sulfuric acid.

QUALITY CONTROL:

1. The OI TOC apparatus is calibrated using the instrument manufacturers specifications (see
manual). This includes taking the average millivolt reading from 5 to 7 replicates of a 25
ppm standard. If the reading is outside 450 mv to 550 mv, corrective action needs to be per-
formed. Check standard preparation and instrument maintenance. If the reading is within 450
to 550 mv, set the instrument to read 25 ppm at the average mv reading from the replicate
standards. ' '

2. Calibration verification includes analyzing 5 mg/L. 25 mg/L and 45 mg/L standards using
the following acceptance criteria: 5 mg/L and 45 mg/L standards must be within 80-120% of
the true value; 25 mg/L must be with 90-110% of the true value. If any of these standards do
not meet criteria, the instrument needs to be recalibrated.

A 25 mg/L second source standard must be run at the beginning of each run (ICV), after
every 10 sample runs (CCV), and at the end of the run (CCV). Recovery must be in the range
-of 90 - 110 percent.

(¥8)

4. A batch of samples is limited to 20 samples analyzed on the same day, and must include the

following QC samples:
MSW-1:\68003\WIP\FINAL\~WRL1474.tmp Printed on Recycled Paper
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Sample Limits
Method blank : <1 ppm
Laboratory control standard 85-115%
Matrix spike- Water 80 - 120%
Matrix Spike-Soil 65-135%
Duplicates (either MS/MSD or sample/sample duplicate 15 %RPD
ICV/CCV 90-110%

SAMPLE PRESERVATION: Preserve with H2SO4 to pH <2. Store in glass containers at 4 C and protect
from sunlight and oxygen.

LIMS PRODUCT: TOC

APPARATUS: Model 700 Total Organic Carbor1 Analyzer from Ol Analytical.

REAGENTS:

1.

5.

Sodium Persulfate (100g/L) - Add 100 grams of Na2S208 to 1000 mL volumetric flask, di-
lute to volume with reagent water. Do not Heat. Filter through glass microfiber filter.

Phosphoric Acid - Prepare a 5 % by volume solution of phbsphoric acid by adding 59 mLs of
ACS reagent grade 85% H3PO4 to 1000 mL volumetric ﬂask and bring to volume with rea-
gent grade water.

TOC Stock Standard - Prepare a stock solution by adding 2. 128 grams of dry KHP (potas-

sium biphthalate) to a 1000 mL volumetric ﬂask and dilute to volume with reagent grade
water. This is 1000 mg/L TOC.

TIC Stock Standard - Prepare a stock solution by adding 8.826 grams of dry Na2CO3 (so-
dium carbonate) to a 1000 mL volumetric flask and dilute to volume with reagent grade wa-
ter. This contains 1000 mg/L TIC.

Nitrogen Gas - 99.9*% purity - service pressure 30 psi.

PROCEDURE: RUNNING THE Ol 700 TOC Analyzer.

1.

Turn on nitrogen gas flow and confirm 30 psi delivery pressure.

2. Confirm that reagent bottles are being purged and are full.
3. Turn on power using the main POWER switch-and press down on the #1 key. The following
message will appear: TIC/TOC ANALYSIS STANDBY
4. Confirm that purge and carrier gas flows are set for 6.0 purge and 5.0 carrier.
5. When display screen reads READY water blanks can now be run to clean the instrument.
6. Instrument clean out:
a. Clean the instrument by inserting the sampling tube into a 1L beaker filled with rea-
gent grade water. (Milli-Q)
b. Install 10 ppm sample loop and make sure volume is set to 10.00 by pressing SET
SAMPLE volume key, enter volume and press ENTER.
MSW-I:\68003\WIP\FINAL\~WRL1474.tmp ' ' Printed on Recycled Paper
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7.

c. Press the RUN/STOP key to begin the clean out sequence. Run at least 10 blanks.

Run calibration verification standards at 5, 25 and 45 mg/L. See QC section for acceptance
criteria.

RUNNING SAMPLES

1.

Confirm that the SAMPLE PUMP, SAMPLE LOOP and AUTO-RUN options are enabled by
pressing SET SYSTEM CONFIGURATION key and review the screen displays. Enable by
pressing | ENTER, disable by pressing 0 ENTER.

Make sure appropriate sample loop is installed and loop volume is correct in processor mem-
ory by pressing SET SAMPLE VOLUME key and entering the value marked on the loop and
pressing ENTER.

Press the RUN/STOP key to begin analysis. Place the sampling tube in each sample as re-
quired.

Near the end of 3 minutes the millivolt response of the TIC will be printed. Report ppm on
far right of printout. Note: after 1.10 minutes sample tube may be put to the next sample.

Near the end of 8 minutes the TOC values will be printed. Report the ppm value on the far
right of the page.

Samples are out of range above 45 ppm and must be diluted and rerun. Reported runs for
these samples should have instrument readings in the 10 to 45 ppm range.

Samples which appear "dirty" should be diluted prior to analysis to prevent overloading the
instrument resulting in carryover and instrument down time. Final results for these samples
should also have instrument measurements in the 10 to 45 ppm range. '

SOIL SAMPLE PREPARATION

1.

o)
PN

Weigh 25 grams of sample and place in clean glass blender. Record sample weight.

Measure 250 mL of deionized water. Rinse the weigh boat with the water and combine in the
blender. :

3. Gently start the blender and run on low or pulse until sample is blended.

4. Blend for 5 minutes.

5. Immediately pour aliquot and introduce it into the TOC instrument as for water.

1. Quality control requirements include a method blank, matrix QC (sample, spike and spike .
duplicate) and an LCS (or blank spike) prepared in the same manner as the samples.

7. Although specified in SW-846, water and soil samples are usually only analyzed ONE time.
This method modification is documented on our laboratory reports. All samples associated
with the Navy, AFCEE, Army Corps of Engineers and State of Utah MUST be analyzed in
quadruplicate unless project specific requirements state otherwise.

MSW-I\68003\WIP\FINAL\~WRL1474.tmp Printed on Recycled Paper |
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INSTRUMENT MAINTENANCE

A log book for the instrument should be kept in accordance with C&T instrument logbook SOP. (QA
SOPS filename benchbk.wpd). The logbook should at a minimum document the instrument operation and
periodic maintenance, record results of inspections, and component replacement.

Refer to the Total Organic Carbon Analyzer User's Manual for procedures to calibrate the instrument,
troubleshoot problems, and replace worn or damaged parts. Maintenance is in Chapter 5. Preventative

maintenance schedule is as follows:
Maintenance Item

Reagent Reservoirs
Injection Port septum

Tube end fitting connections
IR Zero '

Gas Service

Six Port Valves

Sample Pump

Activated carbon scrubber
Digestion vessel, condensation chamber
Permeation Tube

IR Cell

IR Linearization

See Chapter 5, pages 95-119 of the Ol Model 700 users guide for details and instructions on how to per- V

form each of the above operations.

MSW-1:\68003\WIP\FINAL\~WRL 1474 tmp

Interval/Schedule

25-2,500 injections
50-200 Injections
100 hours

100 hours

100 hours

200-2000 hours

- 2000 hours

2000 hours
2000 hours
2000 hours
2000-4000 hours
User Determined

Printed on Recycled Paper



APPENDIX K
MSDS for Oxygen




P BATE L7330
OWMEE WD.: 13066

I. PRODUCT IDENTIFICATION

PRONUCT WE: Pas Ladiester Selution ¢.1% .

CAS NB.: MA ‘CHBGEAL HMANE: Net spplisedls
FOMSAA; Mot appiisshle CMNICAL PAMILY: Mot seslissile
3PS wswRs NOLINS

IX. INCREDIENTS

-S10ethy) farumnise .
FEY: <5 CAS NO.: S9~12-3 SABAY LISTER
TLYS 30 ppu (akin) M 30 pow tokin)

aMC: LISTED
MAZMED: Texis. Severe owe irritast. Muy ssmse ssbrystenicity, senter

”°cY: <8 £8 WB.1 631-81-8  SARA; WIT LISTED

TLW: Net estshlished PEL: Mot SStRblinasd

HAZAED: Naserstaly tanie; may sseae irritatien
Oatyishonsayseiyethonvethensl

s as CAS MB.: 7634=18-5 SARA: NOT LISTED :

TLYs dist estoblished "EL; et entublished

MAZARD: Ney sswes irritstise

- CXPyr Lopiane ) -2-nophthel
rer: Q CAS MD.: 85-83-8 SARAT MOTY LISTED

TLV: Net sstablished PEL: Mot ssteblished
MAZMIS: Texiesty eaksewn; swy eswss irritatien

Deaineralized Werer :
PCTs te 190 cas MO 7732-10-8  SARA: NOT LISTED

TLV1 fiet ssplisshls PELS Wut spslisssis
HAZARD: Nane

IXI. PHYSICAL DATA

STATE: 1iguis APPEARMNEE: Clesr, oramye-rud ODOR: Ammenis
SELUBILITY IM: MWATERs Mimeihle ACID: Riseinis oPER) Net deternined
IWILDMS FOINT: 191°C  MELTING PT.: M4 S9EE ERAVITY: 1.044 p¥: 0.8
VAPER PEETGARES Nt SOTOrmined VANER DEBEITY tsarel): WA

| SAPORATION BATE: 0.35 NCTAL CERROSIVITY - ALUNDAM: 1O STERLs WD

STORACE PRPCAUTIONS: Stere separsts frem setals.
IV. FIRE, EXPLOSION MAZARD AND REACTIVITY BATA

FLaEM PP, 243°C; >200°F  YETHOD: cissed sep

FLASWALLITY LINITS ~ LONER: MO UFPER: M8

SUMEFTIBILITY TO SPONTANEDUS HEATING: Nene

SHOCK SDEITIVITV: Maas  AUTOIGNIVION PT.3 MD

EXTINCUISIONS MEDLIAS wetar or dry cheflenl

FIRE/EXPLOSIUN MAZARDE: Mey amit texic femsy of dissthylmmins, nltrege

ont @ 14

HAZARIEWE EECTNS. PEODUCTS: Ney emit taxin fumes of diothylanine, corben
asneni¢e sas nitrepes SK1GeS i= fire

CEIRIZER: Ne NPPA Coges: Mamith: 1 Flammediiity: I Reestivitys ]

CIMDITIONG TO AVOIDS Mest, Fimmes: wentset with oxiéizers, Rsispensted
Myeresarvens, Awergenic sitretes, swimls, serbdea totrashloride

V. MEALTH HAZARD DATA

THIS PROBIZY MRV BEs irrituting te oves, Skin wad ressirstwry tract.
ACTTE TOMLICITY: Mot detsrmined
EOUTES oF DXPORNEES Jepestisa, inhgletien, ekin shesrstion
TANSET GROANS) llver, kidnewve, Setus
OGNIC TOKICITY: Mot deteralned
AOUTES OF DUGKMAE: inguetion,; isAistisa, SKLA sessrytian
TaMINT CRGANE: liver, kiduuys, fotus
CAMER DFSRWTIONG An (ssrsdisat of this sixters 19 an omperisantal
am and ter
MOUTES OF DWOmAE:s Net eateruined
TARCET CROsSm: Wet detorsised
OVERENPUSINE: Guwess s irrituties. Moy ssuse shdeming] Psis, akin &

ressirstery irritation, sasnes, venitisg. seAStidatisa, dlarrhes, fenlsl
Floshine (osvuelally ofter Sraniisy sicehell, 1liver and Rieney Jeiwry,

smeveased Bisee presewrs. MEy be subrystexis.
JEDICAL COMDITIONS ABERAVATED BV EXFORIRE: Fro-enistind aye, skin sad

g, remsirstery trect LrTitStiA.

THE IMFOMATION CONTADIED WEREIM 15 SAGEN ON BATA COMATOERTR TO BE ACCURATE. FEREVER, MB MARRANTY 13 EXPRESSED OR TWRLIED

ﬁ. PRECAUTIONARY MEASURES

Aveid sentest WIth eveu: Ria end clethias

Be not Dretthe veror. . .

wask tharcushly sfter headlins.

FECTECTIVE DRZIPRENT: fuse beed, 180 orede $006108. FERPOrtad sessvens ¢
other 14 4 tant sl Aob st

EVE B SKIN CONTAC?: tmmesistaly fiush oyes OR¢ SKin wWAth weter for IS
@loutes. RSEove seutamisstad aiwthisy. Calkl phweielsn.

INERETIONt Give & Slurry of paamared sutiveted chereeal. Indese wenity
Stieking Finper deun threst. NoOVer S)Us sapthalag by sasth t3 an
nsenseious purssn. Call phyaielss.
THVLATIONG Ramnve to frese sir. Glve ertifialsl respirstiss 1¥ Pessem
Call phyaieisn. .

VIII. SPILL AND OISFOSAL PRUCEDURES

N CAEE OF SPILL OR RELEAGE: Disselve or ALK the wpturisl with & sambust
selvast. Durn 18 sn EPA ¢pereved JEZUPESES WEELE 1NSINOreter.
DISPOSE OF 1K ACCTNMAMEE WITW ALL FEDERAL, STATE, AND LOCAL RIEMATING.

IX. TRANSPORTATION DATA }

0-0.7. FEDPER SNIPPING NANE: Net Curreatly Resulsted
MAZARD CLASS: NA INs MR CRBUPT WA

§-C.A.0. PROFER ENIPPING NAME: Nut Curreatly Reswlsted
MHAMED CLASET NA s NA  CROUP: M

T.M.0. PROFER SHIPPINDG NANE: Mot Cwrrestly Rupunlstad
HADARD CLABS: NA 185 A GROWP: WA

X. REFERENCES
1) TLV's Thessheld Limit Vaiuss and Sislegisal Expesure ludises for L]
1989. ABorlcan Conferance of Severmmentsl Industrisl Mygimeists. I¥
2 Alr Contaminsnts. Fedsrul Registar, Vel. 56, Ne. 12, Therseny, Jeaw
13, 1. pp. 23K2-2901. .
B3 In=heuse indevamties -
%) Yashalssl jusemswt

SPPCIAL NOTE: In leverstery tests, essliestise of DWW t» the siia of
[ ress fotad whon the dessgus wers sises te the
lethal sems Asval fur the sether. Avelid ISRGISEION GRC Gentect WITH !

SARAT This preswst centuiss s shemivel or themicals eubiost to the rope
rowsiremsats of secties 313 of Titde It of the Severdund Anondunats :
Resutheri2ation ASt of 1906 &n¢ 4§ OFR Purt S73.

PER CALIFORNIA PROFPOSITION 65: “HumtiNG - This produet esatelss ¢ chemi
Rewn te the State of Cullifernis te sswse » BIPER defests or it
rupredustive Rern.”

(€3 At Co. 1Y

“mmmwmuu-ncmnunmmmm_'w.

‘ah Company, WORLD MEANGUARTERS, 0 Sex 383, Lovelisnd, €O BESMY

Wagh Turese, BP T3, 53860 Nemwr 1. WELEIWN 3N 4




MSDE BATE: 3201095 For Asolstenss, Gontamet:

OWKE MO.1 15383 Revulstery Affolrs Best. HACH CoMPANY Emorsenvy Talephsne ¢
PO Bex 907 Amas, IA 58010 PO BOX 987 Reeky Mountyin Pojses Ctr.
008 277-422¢ AMES, IA 58018 383) §23-3718

I. PRODUCT IDENTIFICATION

PRORKT NANE: TPYZ jrem Ranpont Powder Piliswns

CAS G2 A CHEMICAL MMME: Mat eoelicenle
FORMRLA: Mot spplicsilas CHENICAL FARILY: Net spplisshls
MESS MSNER: WesSils

IX. INCREDIENTS

Sadlun Nyiresslfits
PCT: <20 CAS MD.s 77735-14-6 SanA: NOT LISTED
TLV: Nt estshiisnes PEL: Mot astedlished
PAZARD: Flammsbls sslid) couset weverste 9y irritstieas sllersan

3083us Metabisuwifite
PCY:
TV: S spxs L
18 LISTED
MAZARD: Wey ¢awss irritation: allersen; sseerstaly teige

CAS MD.: 7681-§7-¢ SAMA: WOT LISYND
5 ssms

Sedsun TRlesvlfsts, Ankydreve .
FET: <4s CAR ND.: 7772-98-7 SARA» NBT LISTED
TLV: Mot estzhlishes PEL: Net estanlished
HAZARD: Muy csves irritatise

Citris Aeid Menssedive Sxit, Aahyérews
CoreT: <8 CAS ND.: 18996-35-5 2AmA: NOT LISTED
TLVs Mot axtedlished MEL: Nt ostablizhed
HAZARD: Mmy ssuse irritstien

TPTZ Tri-p=Toluenwsulfenste
rCYs €3 CAS NB.: Nene SARA: NOT LISTED
TLV;: det estsblished PEL:  Net sstublimmay
MAZARD: Muy esmse irritatien: texic preperties wnkmeww

IIX. PHYSICAL DATA

STATE: salld  APPEARANCE: WRite sewder
SOLUBILITY It WATER: Coswlstmly seluble ACIDI Net ootornined

OTHER: Not detasrmined BOILRMD POINT: NA MELTING PT.: D

SPEC CRAVITY: 4D pH: o/ IE xeln. = 3.8 VAPOR PRESSURE: Met spslicedls
VAPUR DENSITY (eir=ils MA EVAPORATION RATE: MA

METAL CORROSIVITY - ALURINUN: 6.807 Sasyr  STEEL: 8.182 In/yr

SYABILITY: Stadle

STORAGE PRECAUTIENS: Sters 3m o essl, ¢ry pimes.

IV. FIRE, EXPLOSION HAZARD AND REACTIVITY DATA

FLASH PT.: mat epplicable  METMOD: NA

FLAMASILITY LINITS - LONERS MA  UPPER: MA

SUECEPTISILITY TO SFONTANEDUS MEATIND: In contsst with water sas asr,

SHOCK REMSITIVITY: Meme AUTOIGNITION PT.: M0

EXTINCUTSHING WEDIA: 4ry chamiesl, sleohel fomm or corben diarida

FIRE/EXPLUSION MAZARZI: Mests iy 3a with weter; ragets’
with exidizers .

HAZARDOUE CECONP. PRODUCTS: Texic $02 Sumes 1n fire; ssrresive fumas ia
sontect with wster or acid

OXIBITERS Mo WFFA Co¢es: Mesite: 2 Flasswsilsty! 1 Resstivitys )

CONDITIONT TO AVOID: Eneess sessture, aslds, oxidizers, heat, fiames

V. HEALTH HAZARD DATA

THIS FPROIICT WAY B: irrSteting te syes, skin, respirstery tract, snd mmy
couss SLLeriic ressiratery tract rasetion. i
ACUTE TOKICITY: Net astersised '
ROUTES ©F EXPOSURE: 4 » lahmlats
TARGET CHEMIS: et setersined
CEONIC TORICITY: Mot dotermines
WUTES OF CEFOSURE: Nst detereinsd
TARCEY THEME: Mot detsruined [
CANCER INFURRATION: Mat eatermined H
AOUTES OF DXFUSMRE: Mot datsrmined ;
TARSET CROAME: Mot dstermined
OVEESXFORRE: Cowsss @ye @nd rassiratery irritstiss. Moy csuss stin
irritetien; may esvss allergle respiratery resction. lngastion wey sawne
€l irrstatien. cowshing, €i1fflevlty in sresthing, stemssd sein. vemiting,
diarrnes, O3 gat¢ eireulstery offests. |
RENTCAL CIMBITIONS ARAWMTED BY DUUBURE: Respirstery conditions sush as
asthme ,

/

RoR: Sulfur

THE INPORMATION CONTAINED MEREIM I8 SASED ON DATA CINSIDERED TO BE ACCURATE. MNOWEWER, NO MARRANTY IS EXPRESSED Om IWLIED

—-

VI. PRECAUTIONARY NEASURES l

Aveis contest wits ayss end saia.

Be sst arsgthe dust. .

WOSh theroushly sfter handilag.,

Protest frem mesters

Koo sy ¢rem asids.

PROTECYIVE BRUS MDY : edoquata ventiletisn, s orsde gawsies, ¢lspes
latex sloves

VII. FIRST AID

EVE M0 SXIN CONTACT: lamedintsly Piesn Oyes wits water fer IS minuts:
PArsition. Mash sRin WIth ssae ang sleuty of uster.

INEETION: Be NOT Snewes vemitins. Give I - 2 3100008 of water. £
ey Asn Smmed Rever give asytiiag by mewth te e A0¢
porson. :

DOWLATION: Ramews te fresh air. Cive wreifsalel respiretien 3§
Gall physisina.

VIII. SPILL AND BISPOSAL PROCEDURES

luuglmuummnmuuurm:mol—-l

Gisselve wItd weter. Nestralize te » o Sotueen & and 9 uith o slks
SUCh ax =26 oSA. Plush neutrelizne wsste ts the erain with se ovces

water. .
bisrumE OF mmummm. STATE, A LOBaL
IX. TRANSPORTATION DATA "

B.C.T. PROPER BHMIPPING Nare: Wet Curreatly Resulated
MAZARD CLAES: MA IBs A CROUP: NA l

1.C.A.0. PROPER SMIPPING NAME: Nst Currently Resulsted
- HAZARD CLASS: NA IW: NA oo A

HAZMID CLARE: WA

$.8.0. PRUFER SMIPPING NAUE: Net Corrontly Repulstag
103 NA  GROIP: WA

‘X. REFERENCES

1) TiV's Tareshel¢ Limit uné 53 1 Ex e Indives 8]
198%. Ameriesn Comference of Goveramentsl Indwstrial Wye &
2) air Ceatemimants, Fadsral Guglizter, Vol. 54, No. 32,
1%, 198%. pp. 2333-2983.

" 3) in-house faferwatisn

Notismal Fire Pretestien Assscintion, 1991.

§) Teshaleal Jetsmest

€) Dutside testies.

72 Saseelin, N.E. ot gl. Clintes)y Toxissiogy of Commwveisl Preoducts,
€8, Baltimers: Ths Nillisws snd Wilkias Ca., 1986,

&) Fire Pretestion Culde to Nazsrdens Reterisls, 10t §4., O‘I-Imx

SFECIAL MOTE: Sulfites wre strong sers. 1§ e 3¢
eswsy sliargic ressirstery resetions ia eothastiss. Persens wa!
TOIBIFOtery couditions sheuld teke specisl eare whew Srking with pre
Thet eontein suifites. Tri-p engts As =
Low Volume Ezsuption for setsrminetion of ren in wetar.

mnﬂ:mwnuuqmmuunmmmm‘m.

1€ ent 1».
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1. Chemical Product and Company Identification

BOC Gases, . BOC Gases, ;

A Division of A Division of ' -

The BOC Group, Inc BOC Canads L3d.

575 Moustaiz Avenue 89 Queensway West

Maurrsy Hill, NJ 91914 Mississswes, Ontario LSB 2V2

TELEPHONE NUMBER: (908)464-8100 TELEPHONE NUMBER: (905)273-7700

24-HOUR EMERGENCY TELEPHONE NUMBER: 24-HOUR EMERGENCY TELEPHONE NUMBER:
CHEMTREC (800)424-9300 (905)949-3777 ‘

EMERCENCY RESPONSE PLAN NO: 20101

PRODUCT NAME: OXYGEN
CHEMICAL NAME: Oxygen
COMMON NAMES/SYNONYMS: None
TDG CLASSIFICATION: 2.2(5.1)
WHMIS CLASSIFICATION: A,C

PREPARED BY: Laoss Coatrol (908)464-8100/(905)273-7700
PREPARATION DATE: 121786 - -

REVIEW DATES: 12/17/96

LATEST REVISION DATE: 12/1786

PREVIOUS REVISION DATE: None

2. Composition, Information on Ingrediehts

. s St L L. S caemes SR JEUAen L . . ..2.{ ‘Route/Gpecies
Oxygoen 99.8 to 100.0 Not Avaltabie ‘Net Avaituble Not Avaiiahle
FORMULA: 02

CAS: 7782447

¥ As statcd in 29 CFR 1910, Subpart Z (reviscd July 1, 1993)
? As staicd in the ACGIH 1994-95 Threshold Limit Values for Chemical Substances and Physical Agents

3. Hazards identification

MSDS: G-1
Revioed: 12/17/96 I Page |




T AN TL000 4dclrO MENRIO INNARIRI. oD Q40D (O cdd

r.oc

- ROUTEOFENTRY: o RR——
Skin Conacz Skin Absorption | EyeContact ™ | - Inbalation Tngtion
No No No Yes " No

HEALTH EFFECTS:
_No No N
Teratogen Reproductive Hazard ~Mutg

Synergistic Effects

None known

Camrcinogenicity; ~ NTP: No IARC: No OSHA: No .

EYE EFFECTS: A

Contact with liquid product may cause tissue freezing.

SKIN EFFECTS:

Cantact with liquid product may cause tissuc freczing,

INGESTION EFFECTS:

Contact with liquid product may cause tissue freezing.

_ INHALATION EFFECTS:

High concentrations of oxygen (greater than 79A)Msympmﬁofhypaoxhwhich included cramps,

nausea, dizziness, hypothermia, ambylopia, respiration difficulties, bradycardia, fainting spells and convulsions

capable of leading to death. The property is that of hyperoxia which leads to pneumonia. Concenmrations
bawemZSand?S%muisknﬁuﬂmuionofapnicmm&inthcbody.

Oqgmcmmﬂﬁonsbeﬂveen”bﬁ%havem&udgmﬂizchmgqinm&mmﬂhnce!lnsayta

NFPA HAZARD CODES HMIS HAZARD CODES RATINGS SYSTEM
Health: 0 Health: 0 0 = No Hazard
Flammability: 0 Flammability: 0 1 = Slight Hazard
Resactivity: 0 Reactivity: 0 2 = Modesste Hazard
3 = Serious Hazard
4 = Severe Hazard

4. First Aid Measures

EYES: ’ -
Never introduce omtment or oil into the eyes without medical advice! In case of froezing or cryogenic "burns®
caused by rapidly evaparating liquid, DO NOT WASH THE EYES WITH HOT OR EVEN TEPID WATER!
Remove victim from the source of contamination. Open eyclids wide to allow liguid to evaporate. If pain is
present, refer the victim to an ophthalmologist for treatment and follow up. }f the victim cannot tolerate fight,
protect the eyes with 2 light bandape. o »

MSDS: G-1
Revised: 12/17/96 , Page 2



° SKIN:

IRl A AJAY LA LD (2 2 LTIV ESTT,0Y, Syt & ~3) A0 €20 &ils rF.4a9

‘For dermal contact or frosthite: Remove conteminated clothing and flush affected areas with ukewarm water.
DO NOT USE HOT WATER. A physician should see the patient promptly if the cryogenic “burn® has resulted
in blistering of the dermal surface or deep tissue freezing. S

INGESTION: - . _
AMM%&:MMKNWM‘MWEMMAF&eW
surface or deep tissue freezing.

INHALATION:

PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE TO
OXYGEN. RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING
APPARATUS. Cmsiunpumshouldbem&dbmw@dmmdinhlcﬁahaﬁ. Quick
removal from the contaminated area is most impostant. Further treatment should be symptomatic and
w Inform the treating physician that the patient could be experiencing hyperoxia.

5. Fire Fighting Measures

itions of Flammability: Not flammabie, Oxidizer

——

Flash poing: Method: Autoignition
Noue Not Applicable Temperature: None
[LEL{%): Nooc | UEL(A): none

Evacuate all personnel from affected area. Uuamomncpmteameqmpmmt. If leak is in user's equipment,

FIRE AND EXPLOSION HAZARDS:
H@Wmmmlymmmm

EXTINGUISHING MEDIA:
Water spray to keep cylinders cool. Extinguishing agent appropriste for the combustible material.

FIRE FIGHTING INSTRUCTIONS:
If possible, stop the flow of axygen which is supporting the fire.

6. Accidental Release Measures

be certain to purge piping with inert gas priar to sttempting repairs. If leak is in container or container valve,
contact the appropriale emergency telephone number listed in Section | of cail your closest BOC location.

7.' Handling and Storage

Electrical classification:
Nonhazardous
Dry product is nencarrasive and may be used with all materials of construction. Moisture causes metal oxides

whichutfamedwithainobchythmdsothuthcyindndevohnemdlonlhekpmwuivemle(mst
formation). Conceatrations of8O,, Cl,, salt, ete. in the moisture enhances the rusting of metais in air,

MSDS: G- _
Revised: 12/17/9% | . Page 3
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Cuboﬁdedsandlowaﬂoymkm;mblefmuseulowupm

Fcﬁghmuappﬁuﬁmﬂhhsmdsmmlesmwppemdmaﬂoys. nicke! and its alioys,
hashmz,ﬁﬁmdhys.Mmd(R).lumel(R)upd.buyﬂium. !Adm:ilvewludﬁntnoysmgood
gasket materials. Teﬂnn(k),Teﬂm(R)wmposim,uKal-Fm)mwtfmedmenmcgnmm

Quygen should not be used as a substitut for compressed bi in pnewmatic equipment since this type generally

mmmmw,mummmmmwmmofmm Ifthereisa -
MWchfomﬁmmmmmmmeMBOcmey.

Vﬂwpouiwapsmmhhphulmcmﬂh«hsawdwiﬁvﬂnmhpipedmuzm Do
not drag, shide or roll cylinders. Use a suitsble hand truck for cylinder movement. Use a pressure reducing
mguhuwhmmeaingcylinkmlawcm(cooopﬁg)piphg«m Do not heat eylinder by
nymwinmmedisdmgemeofMQﬁmutheqﬁnder. Use a check valve or trap in the
dis:hugelincwpmemhmdmbdﬂowinmthesyszem.

empty cylinders should be seprepated. Usea"ﬁrst_in-ﬁntout‘hvmmsymmpuwm ﬁxli cylinders
being stored for excessive periods of time. Post "NO SMOKING OR OPEN FLAMES" signs in the storage
area or use area. Mshnuubeuosomof!gniﬁminmemginruscm

For additional storage recommendations, consult Compressed Gas Association's Pamphlets P-1, P-14 and Safety
Bulletin SB-2, . : .

Never carry a compressed gas cylinder or 8 container of a gas in cryogenic liquid form in an enclosed space
such as a car trunk, van or station wagon. A leak can result in a fire, explosion, asphyxiation or a toxic

8. Exposure Controls, Personal Protection

Not Avadable

mmmmm«mmmmuwk.mumhwumummm
those listed here. .

- MSDS: G-1 _ .
Revised: 1217/96 A Page 4
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EYFJFACEPRD’I'ECTION°
Safaymlsughsunwfonhe;ob Faceshield is recommended for cryogenic liquids.

SXINPROTECT(ON-
m;bvsmdeofnyaumbbmm:dwfwhm Insulated gloves recommended for
cryogenic liquids. . -

OTHER/GENERAL PROTECI'ION- :
Safety shoes, u&ty shower.

8. Physical and Chemical Properties

imm ) . ‘VALUE UNITS
Physical state (g2s, Liquid, solid) : Gas .
Vapor pressure : Above critical temp. -

' Vapor density Air=1) : : LI
Evaporation point : Not Availsble
Boiling point : -2973 r

: -1829 &
Freexing point : . -361.3 °F.
. : 2188 c
pH -t Net Applicable
Specific gravity t STP : Not Availsble
Qil/water partition coefFicient - " : NotAvailzble
Solubility (H20) ‘ : Slightly soluble
Odor threshold - : : Not Applicsble

Odor and appearance . : Caloriess, odoriess gas

10. Stability and Reactivity

STABILITY:
Stable.

INCOMPATIBLE MATERIALS:
All flammable materials.

HAZARDOUS DECOMPOSITION PRODUCTS:

HAZARDOUS POLYMER!ZAT!ON'
Will not oceur.

MSDS: G-1
Revised: 121796 , Page $
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11. Toxicological Information
MUTAGENIC: |

wwmmmsxmwmmmMmmym

-

12. Ecological Information

No data given.

13. Disposal Considerations ..

15. Regulatory .lnfonnaﬁon

SARA TITLE l1l NOTIFICATIONS AND INFORMATION

SARA TITLE 11l - HAZARD CLASSES:
Fire Hazard
Sudden Release of Pressure Hazard

16. Other Information

Canptwedgascylindmshumbeuﬁlledwimmttwmm'pmiﬁm of the owner. Shipment
ofamedgncyhduwhichhunmbeuﬁlledby:hcmorwilhhlslha(wﬁm)mxisa
violation of transportation regulations.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES: .
Ahhmghmbkmhmheuﬂnh&emmﬂmofﬁhmwcmmmﬁand
mmmuwhmﬂmmma&iﬁmdmmmmm:mem
mibilityreg_udingﬁemi'ubﬂhyoﬂhh information for the wer's intended purposes or for the

consequences of its use. Euhmdivuhlﬂshonldmkndmﬁ-imnmthesumbimyoﬂhe information

Revised: 12/17596 . Page 6
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APPENDIX L

Site Specific Spill Plan




EM REVIEW/APPROVAL.:

SITE SPECIFIC SPILL PLAN DATE: 5/14/1998 FACILITY NO: IC 31

SITE DESCRIPTION: Site IC 31 Innovative Technology Treatment Pad

ON-BASE SPILL DISCOVERY AND NOTIFICATION PROCEDURES

REPORT SPILL OR POTENTIAL RELEASE OF: ACTIONS TO TAKE:

-- Any quantity of an extremely hazardous substance (EHS) | -- Alert Personnel - Evacuate if necessary.
-- 1 Ib/ 1pint or more of a hazardous substance. -- Information to report to Fire Dept.:

-- Any quantity if fire or health hazard is present. - Your name and phone number

-- Any quantity of mercury. - Location of spill

-- Substance spilled

-- Any quantity from a pressurized system.
yd v P Y -- Estimated amount spilled

-- Bulging or Abandoned Drums (DANGER -Don’t Touch!)

REPORT IMMEDIATELY TO: ' - Extent of spill
MCCLELLAN FIRE DEPARTMENT _ -- Other pertinent information (e.g., injuries)
117 OR 643-6666 -- Isolate the spill area and follow site specific
procedures.
SITE RESPONSIBLE INDIVIDUALS: NAME ' ORG. SYMBOL PHONE NO.
Unit Environmental Coordinator: = Steven Touchi URSG (916) 929-2346
Supervisor: Chris Goodrich URSG - (916) 601-5856
Alternate Supervisor: - Brandon Poteet ' URSG (916) 601-5889
Area Monitor: Bo Patton URSG (916) 601-5867

OIL AND HAZARDOUS SUBSTANCE DATA (Indicate if Material (M) or Waste (W)):

Quantity Typeof Waste Stream
Description (Amount/Unit) Container No. (if any)
Liquified Oxygen (LOx) 2 D45 containers Cylinder None

MSDS LOCATION: Inside ECOCHOICE Catalytic Ozonation Treatment Trailer

Page 1 _of 3 __




SITE SPECIFIC SPILL PLAN (continued) | FACILITY NO: Site IC 31

EVACUATION PROCEDURES:

1. Notify all personnel at Sites IC 29 and IC 31 to clear the danger area as necessary to avoid injury.
2. Shutdown all power to the Site IC 31 CatOx and ECOCHOICE treatment trailer.
3. Maintain the cleared area until the cylinder has completely exhausted the contents.

ON-SITE PERSONAL PROTECTIVE/SAFETY - ON-SITE SPILL CLEANUP KIT:
EQUIPMENT: Overpack Drum (absorbent storage)
Protective gloves _ Absorbent :
Protective aprons or coveralls Square point D handle shovel (spark
Chemical goggles or face shields free)

Rubber boots Disposal drum

Full and half-face respirators Pushbroom

SITE SPECIFIC PROCEDURES:
1. Alert site supervisor and personnel, evacuate all personnel who are not equipped with personal
protective equipment. '

2. Notify base fire department, CEG, 117 (or 643-6666). Also notify the Maintenance Control Cénter
LAPRP, 3-3780.

b

3. Shut off power to Site IC 31 pad, eliminate ignition sources, eliminate all petroleum products
4. Wait until the D45 cylinder has completely exhausted the oxygen into the atmosphere.
5. Make spill scene off limits to unauthorized personnel.

6. If advised by the on-site commander, contain/cover spilled liquids with absorbent. Place absorbent,
spill residue, and contaminated soil in a disposal drum.

7. Notify the Environmental Coordinate (UED)/LAPMS (3-5942) to participate in the chemical spill
mishap reporting. Obtain from the UEC the recommended preventative action to be taken to avoid
future spills. Assure with the UEC that the proper procedures are followed. Initiate AFLC Form
5023, Supervisor’s Preliminary Report of Mishap Notification and Reporting, for all spills. Ensure
all information has been provided and obtain UEC coordination. '

Page 2 of 3
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